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NOTICES. 


The Institution as a body is not responsible for the statements of 
opinions expressed in any of its publications. 





























The entire contents of the Journal are covered 

Copyright. by general copyright, and official permission jg All 
necessary for reprinting long abstracts; but § to be 

editors may use not more than three pages of any paper, provided § wise, 
that credit is given as reproduced from the Journal of the Institu. shou 
tion of Petroleum Technologists or advance-proofs thereof. 


The Journal appears in four parts per sessional mov' 

Issue of volume, viz., in January, April, July and | the! 
Journal. October. A brochure describing the origin, on 0 
progress and purposes of the Institution, and | % ¢ 

comprising also the Memorandum and Articles of Association, inser 
the By-Laws and Regulations of the Institution, the Library 
Catalogue to date (with subject index), and the List of Members, 
was published in September, 1915, to be followed periodically by | *™° 
revisions of the Library Catalogue and List of Members. The Jour 
List of Members brought up to March, 1922, is now issued. cme 


Members of all classes are entitled to receive these publications Con 
free ; for additional copies of the Journal they will be charged at 
the price of seven shillings and sixpence per part, and of the bro- of 4] 
chures at the prices stated on the wrappers, varying in proportion 
to bulk. Cas 


It is particularly requested that members notify 

Changes of the Secretary immediately of any change of 
Address. address; and members are also requested to 
advise the Parcel Post Department, as well as 

th> Letter Office, of any temporary change of address, as, unless 
this is done, parcel post packets will not be re-addressed, but will 
be returned to the offices of the Institution in London, thus incurring T 
further expense for postage. 


Papers should be written in the third person of | 
To Authors and the copy should be carefully corrected by 
of Papers. the author before it is presented. to | 


All drawings, diagrams or other illustrations should be sent in 
@ fit state for direct photographic reproduction. 
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All quotations, technical terms and localisms should be indicated 
by means of inverted commas. 


ISTS, 





Foreign weights, measures and costs should be given whenever 
possible, and also their English equivalents. 






It is suggested that authors append as complete a bibliography 
of the subject treated as may be possible. 
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on is All papers and notes submitted to the Institution are supposed 
but to be original communications unless distinctly stated to be other- 


vided {| wise, in which case the exact reference to the previous publication 
stitu. should be given. 


Communications upon papers read at meetings, notices of personal 


ional movements, or other matter for which publication is desired in 
and the next issue of the Journal, should be in the hands of the Editor 
igin, on or before the last day of December, March, June or September, 
and as the case may be. Subsequent delivery may be too late for 
tion, insertion. 

= The Council desire to draw the attention of authors to the 
> by serious increase in the cost of production. Papers, both for the 
The Journal and for communication to the Institution, should be as 


concise and condensed as possible. 


The Council invite members to submit papers 


i Communications. for the forthcoming session. Communications 
at to the Institution will, subject to the approval 
= of the Publication Committee, be published in the Journal. 

Cases for Cases for binding the Journal can now be ob- 
ify Binding. tained from Messrs. Wm. Speaight & Sons, 
, Y Ltd., 98, Fetter Lane, London, E.C. 4, ata 
be cost of ls. 6d. post free. Remittance to accompany order. 
as Members who desire to have their Journals bound in these 
sas cases should send their Journals to Messrs. Speaight & Sons, Ltd., 
“ill with a remittance of 3s. per volume. 
ng This notice applies also to all previous volumes. 

Reprints Contributors of papers to the Journal are 
on of Papers. entitled to 25 free reprints of their papers. 
oy Further 25 copies may be had on application 

to the printers at the following rates :— 
in 2 pp. oe 2s. Od. 12 pp. os 7s. 6d. 

4 pp. oe 3s. Od. 16 pp. ee 10s. Od. 






8 pp. - 5s. Od. 20 pp. ae 12s. 6d. 
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A medal and a prize of 5 guineas will be awarded 
Medal for annually by the Council to that Student Member 
Student of the Institution of Petroleum Technologists 
Member. who shall in their opinion have presented a 
paper of outstanding merit during the year. 



























A Register will be kept at the offices of the 

Appointments Institution for the convenience of firms requir. 

Register. ing the services of members and for members 

requiring appointments, but on the distinct 

understanding that the Institution accepts no responsibility and 
gives no guarantee. 








Fields Manager. 


A large British Oil Company operating in the East expects to require 
the services of a Fields Manager within the next 6-7 months, and is pre- 
pared to consider applications from British subjects who have had lengthy 
experience in a similar capacity. 












Applicants must be thoroughly conversant with all methods of drilling 
and production, and accustomed to handling American and other labour. 

Preference wwill be given to applicants with Mechanical and Civil 
Engineering experience. 

It is particularly requested that only candidates with the experience 
detailed above should apply. 

Applications must be supported by full evidence of experience, also 
details of education, age, etc. 

A man possessing the above qualifications might be taken on imme- 
diately in the position of understudy. 


Apply FIELDS MANAGER, 
Shaw & Blake, Ltd., Advertising Agents, 
8, Bell Yard, Temple Bar, London, W.C. 2. 
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The Institution’s Library at No. 5 John Street, 

Library. Adelphi, may be consulted between 11 and 4 
daily. Extensive additions are being made to 

the current and standard literature on Petroleum. 
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Additions since publication of last Journal :— 


























of the Proceedings of the Institution of Automobile Engineers, 1921-22. Vol. 
= . 

requir. XVL, Pt. IL. 

‘m bers Stratigraphy of the Pennsylvanian Formations of North-Central Texas. 

we By Fredk. B. Plummer and Raymond C. Moore. 

istinct . 

y and 


From the Imperial Mineral Resources Bureau :— 


Mineral Industry of the British Empire and Foreign Countries. War Period 
(1913-1919). Coal, Coke and By-Products, Part III. Nickel. 





Iron Ore. (Summary of Information as to the Present and Prospective 
Iron-Ore Supplies of the World.) Part 6—Europe and Africa. 


From the Department of the Interior, U.S. Geological Survey :— 
Mineral Resources of the U.S., 1918. Part I.—Metals. By G. F. Loughlin. 


Clay-Working Industries,-Clay, and Silica-Brick in 1919-1920. By Jefferson 


,; Middleton. 

juire 

pre- Bauxite and Aluminium in 1921. By James M. Hill. 
pay Tin in 1921. By Bernard Leroy Johnson. 

ime Quicksilver in 1921. By F. L. Ransome. With a supplementary Biblio- 
a graphy by Isabel P. Evans. 

yur. 

Asphalt and Related Bitumens in 1921. By K. W. Cottrell. 


ivil 


Mica in 1921. By B. H. Stoddard. 

Magnesite in 1921. By Chas. G. Yale. 

Gypsum in 1921. By K. W. Cottrell. 

Tale and Soapstone in 1921. By Edward Sampson. 

Bulletin No. 730C. The Shape of Pebbles. By Chester K. Wentworth. 


Bulletin No. 735E. Primary Native-Silver Ores near Wickenburg, Arizona. 
and their Bearing on the Genesis of the Silver Ores of Cobalt, Ontario, 
By E. 8S. Bastin. 

Bulletin No. 736B. Oil and Gas Prospects in and near the Crow Indian 
Reservation, Montana. By W. T. Thom, Jr. 


From the Department of Mines, Mines Branch, Canada :— 





Summary Report, 1921. Parts A and D. Geological Survey. 


Memoir 131. No. 112. Geological Series. Kenogami, Round, and Larder 
Lake Areas, Timiskaming District, Ontario. By H. C. Cooke. 
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No; 549. Report on Structural Materials along the St. Lawrence River, 
between Prescott, Ontario, and Lachine, Quebec. By Joseph Keele 
and L. Heber Cole. 





No. 583. Tale and Soapstone in Canada. By Hugh S. Spence. 


From the British Engineering Standards Association :— 


Complete Sets of Publications and Specifications. 


From the American Society for Testing Materials :~ 


Tentative Standards, 1922. 


The attention of members is drawn to the new supplement of 
the Journal which deals with current Petroleum literature. To 
make this section of the maximum usefulness it is necessary that 
there should be full co-operation between chemists, engineers and 
geologists, and that matter which has inadvertently escaped notice 
shall be immediately sent to the Editor. The Institution is in. 
debted to Mr. W. J. Wilson for the compilation of the bibliography, 


A limited number of Advertisements of firms 
Advertisements interested in the Petroleum Industry may be 
in the Journal. inserted in the Journal. Application for terms, 
etc., should be made to Messrs. Commercial 
Publicity Service, 58, Warwick Street, Regent Street, London, W.1. 


LIST OF ADVERTISERS. 


(Members are desired, when making enquiries or placing orders 
with advertisers, to mention that they have seen their announcement 
in the Journal.) 


ANGLO-AMERICAN O11, Co., W. J. FRAsER & Co., Lrp. 
Lrp. 


, i HAYWARD-TYLER & Co., 
Barrp & TATLOcK (Lon- 


Lrp. 
DON), Lrp. x ; ore 
BRITISH PETROLEUM Co., Li CEY MANUFACTURING 
Lrp. CORPORATION. 
CARR Bros., Lrp. THE NATIONAL SUPPLY 
CHAPMAN & HALL, Lrp. CORPORATION. 
W. CuRistie & GREy, Om, WELL Suppriy Co. 
Lp. TICKERS. I 
A. T. Craic & Co., Lrp. VICKERS, Lt. 
DUNN MANUFACTURING W. H. Witicox & Co., 


Co. LTD. 
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e River, 


h Keele PERSONAL NOTES OF MEMBERS AND SPECIAL 


NOTICES. 








It is suggested that Members of the Institution send information 
regarding their movements to the Secretary for insertion under this 
heading. 






















Dr. W. Hope HENDERSON, who was intimately connected with 
the Institution during its early days, has returned to England after 
an absence of several years. 


ent of 

a Re. Mr. B. F. N. Macrorte left for Venezuela early in December. 

y that 

8 and Sir Georce Beripy will be abroad until about March of next 
notice year. 

= => Mr. ANDREW CAMPBELL is absent from England for about three 


phy. months. 


— Mr. G. W. Lepper is now in Burma. 
y - 
rms Mr. Wi1Lt1aM Sutton returned to England early in December. 


cial Mr. A. J. GoopMaN has left for Burma. 

Mr. C. A. Putiures has returned to India. 

Mr. G. W. Turner is home for a short visit. 

Mr. A. W. Nasu is now at the Birmingham University as 
Lecturer. 
ders Mr. C. W. Woop has been transferred from the Government 
Laboratory, Cairo, to the Government Petroleum Refinery, Suez. 

Dr. M. B. BLack er sailed for Persia early in December. 

Mr. A. Liuoyp EastLake, who is in the London Division of the 
Royal Naval Volunteer Reserve, has recently taken a Naval Oil 
Fuel Course on board H.M.S. “ Fisgard ” at Portsmouth, and 
successfully passed both the theoretical and practical examinations. 

Major R. W. Barnett was returned as a Member of Parliament 
during the recent General Election. 


It is with great regret that we learn of the death ot Mrs. Robert 
Redwood, who passed away at Top Hill, Loughton, Essex, on 
December 17th, and we extend our sincerest sympathy to Mr. 
Robert Redwood in his great bereavement. 
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We have received from Messrs. Baird and Tatlock an illustrated 
catalogue of newly-designed apparatus for testing oils and petro. 
leum. Electrical heating and ignition have been standardised 
throughout, and the range of testing plant includes Viscometers, 
flashpoint, and fractional distillation apparatus. 







CONGRES INTERNATIONAL DES COMBUSTIBLE 
LIQUIDES. 
The Institution was officially represented at the Congrés Inter. 


national des Combustible Liquides, held in Paris, October 9 to 15, 
1922, by Mr. G. W. E. Gibson and Dr. W. R. Ormandy. 

















H.M. PETROLEUM DEPARTMENT. 


H.M. Petroleum Department has now been merged into the Board 
of Trade, and its offices are at Great George Street, Westminster, 
London, 8.W. 1. 
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PRELIMINARY. 


OBITUARY NOTICES. 


LOUIS CLINTON SANDS. 


It is with great regret that we have to record the death of Mr. 
Jouis C. Sands, who passed away at his home in Pittsburg, U.S.A., 
on November 5, 1922. 


Mr. Sands, who was sixty-four years of age, was born at Green- 
port, Long Island, and after finishing his schooling enlisted in the 
Navy. After completing his term of enlistment he spent a short 
time in a broker’s office in New York, and then went to Pennsyl- 
yvania, where he worked on the derrick floor. In 1885 or 1886 he 
first entered the services of the Oil Well Supply Company at Rich- 
burg, New York, and in 1887 was transferred to Lima, Ohio. In 
1895 he entered the nitro-glycerine business, but after two years 
returned to the Oil Well Supply Company. Mr. Sands had charge 
of the Noblestown, Oakdale, and McDonald districts during their 
development, and in 1903 was elected Secretary to the Company. 
In 1908 he was elected Vice-President and General Manager, and 
that position he held until his death. He was also a Director of the 
American Petroleum Institute, the Diamond National Bank of 
Pittsburg, the National Union Fire Insurance Company, and the 
Presbyterian Hospital of Pittsburg. 


During the Paris Exposition (Vincennes) of 1900 Mr. Sands 
superintended the drilling of an artesian well into the Lower Green- 
sand at a depth of 1890 feet, and his activity in completing the well 
in three months, despite many difficulties, was commented upon by 
the leading men in the petroleum industry. 


Mr. Sands last visited London in 1913, and although pressure of 
work has since confined him to the headquarters of his Company, 
he always took the keenest interest in oil developments in every 
land. His last literary work, the section on “ Oilfield Development 
and Petroleum Production,” in Dr. David T. Day’s recent book, 
The Handbook of the Petroleum Industry, must have entailed an 
immense amount of labour in condensing the useful information 
contained therein. 


A prominent figure in the petroleum industry, Mr. Sands was 
greatly respected by all who came in touch with him, his sympathy 
with British institutions and British people was well known, and his 
many friends and admirers in all parts of the world will deeply 
mourn his loss. 
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Mr. Sands is survived by his widow, one daughter, and his mother - 
and to them we tender our sincerest sympathy in their irreparable 
loss. 


THOMAS HALLOWES VAUGHAN. 


Mr. Thomas Hallowes Vaughan, who died on September 6 in 
California, was born in November, 1872, at Upton, Lincolnshire, 
He was engaged for several years on railway survey and construction 
work in the United States and Me *xico, ‘and in November, 1898, 
entered the services of Messrs. 8. Pearson and Son, Ltd. He was 
employed on harbour-construction, water-supply, and drainage 
work in Mexico, and in May, 1910, was appointed Chief Construction 
Engineer. In October, 1914, he was made Technical Manager of 
the Mexican Eagle Oil Company, and held this position until 
February, 1916, when ill-health compelled him to resign. Whilst 
with this Company he had charge, among other duties, of the 
development of the pipe-line system in the early days of the Mexican 
oilfields, when the big gushers of that country were attracting so 
much attention in the oil world. 








No. 34, 


IN 


The 
Techn 
Burlin 
1922, 
the C 

The 
Mr. E 
Dunst 

Thi 
the m 
that t 
On Di 
305 a 
Mem! 


Arth 











other . 
arable 


6 in 
shire, 
ction 
1898, 
was 
nage 
tion 
T of 
intil 
hilst 
the 
ican 


ys 
. 80 











No, 34, Vow. 8.] 


INSTITUTION OF PETROLEUM TECHNOLOGISTS. 


The Sixty-fifth Meeting of the Institution of Petroleum 
Technologists was held in the Rooms of the Chemical Society, 
Burlington House, Piccadilly, on Tuesday evening, October 10th, 
1922, Pror. J. 8. S. Brame, F.I.C., F.C.S., President, occupying 
the Chair. 

The members of Council present were Sir Frederick W. Black, 
Mr. E. H. Cunningham Craig, Mr. Alexander Duckham, Dr. A. E. 
Dunstan, Mr. Arthur W. Eastlake, and Mr. Robert Redwood. 


The President said the present was the opening meeting of 
the new Session, and it afforded him great pleasure to announce 
that the Institution was daily increasing in strength and numbers. 
On December 31st last, there were 276 Members, while there were 
305 at the present time ; and the corresponding figures for Associate 
Members were 125 and 140 ; for Students 55 and 66, and for Associ- 
ates, 42 and 44. The total number of members, therefore, on 
December 31st, 1921, was 498, and at the present time 555, a very 
gratifying increase. 

The Secretary read the following list of gentlemen who had 
recently been balloted for and elected as members of the 
Institution :— 

Members.—Cecil Reginald Clark, Frederick James Tabor Frost, 
Arthur Hamilton, Edwin B. Hopkins, Constantin Osiceanu, James 
Smith, Rhesa Van Sickle, Marie Joseph Leon Wenger. 

Transference from Associate Member.—Vincent Charles Illing, 
Cecil William Wood. 

Transference from Student.—Hugh Peter William Giffard, Kenneth 
Watts. 

Associate Members.—Francis Bawden Beringer, Ernest William 
Edwards, Daniel Alfred Hart, Herman Walter Merivale, William 
Ross McIntosh, John Trotter Storer, Edwin Thornton. 

Transference from Student.—Ralph Peter Bolton, John Rickman 
Bourchier, Arthur Walter Cox, Raymond Harman, Samuel Raymond 
Prisk, George Sell, Norman Lillie Skilling. 

Students.—Lewis Brace, Leslie William Marrison, Alfred Basil 
Miskin, Robert Gordon Bell Pringle, Stanley Battershill White, 
Edward Flasby Whittingdale, Henry Wellesley Wild. 
2R 
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Associates.—Loftus Kitchen Coughlan, Thomas Allen Paish 
Edward Churton Powell. 


The President said the paper that was to be read by Dr. 
Dunstan was on the “ Standardisation of the Testing of Petroleum 
and its Products.” The Council felt that it was very desirabl 
that a summary of the work which had been carried on, largely 
in the late spring and during the summer months, by the various 
Sub-Committees which had been established to deal with the 
standardisation of petroleum products should be placed before the 
Members, with a view to eliciting from them any suggestions or 
criticisms they might be disposed to offer which would be of assis. 
tance to the Standardisation Committee, before its work was put 
into final form for publication. 

The following paper was then read :— 


“The Standardisation of the Testing of Petroleum and 
its Products.”’ 


By A. E. Dunstan, D.Sc. (Lonp.), F.LC., F.C.S. (Member). 


THE standardisation of the testing of a raw material, and of its 
manufactured products usually follows at some considerable dis- 
tance from the commercial exploitation of these substances. A 
new industry has too much to occupy its attention at the outset, 
and its customers, potential and actual, are not as a rule hyper. 
critical. Some industries never attain to standardisation, a glaring 
example being the coal trade, which even to-day sells its products 
on the most superficial description and without any guarantee of 
thermal value. 


In certain cases standardisation of quality is compulsory by 
legal enactment, and a specialised technique of testing has been 
set up, to wit, for certain foodstuffs, and more recently for the 
heat value and purity of coal gas. Not often has an industry 
itself set to work to investigate and publish a system of accurate 
and dependable criteria for the benefit of its customers, and it must 
therefore be particularly gratifying to the Council of the Institution 
of Petroleum Technologists that its efforts, representative of the 
whole personnel of Petroleum, scientific, technical and commercial, 
should have received the co-operation of Government departments, 
and many widely spread organisations, far flung throughout the 
Empire. 

A perusal of the names of the members of the Standardisation 
Committee, both internal and co-opted, will demonstrate the 
wholehearted effort which the Institution is making to bring this 
important matter to a sure conclusion. 
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Investigation of the files of the Journal will indicate that the 
yestion of Standardisation has occupied the attention of members 
from the inception of the Society. The first reference that occurs 
may be found in Vol. 4, 1917, p. 4, where Mr. A. Duckham (now 
President of the Standardisation Committee) wrote :— 

“My suggestion is that the Institution should appoint a 
Standardisation Committee, whose reference should be to investi- 
gate methods of testing, and to recommend standards for adoption 
in this country. At present, in even the simplest tests, carried 
out on well-standardised apparatus, there will be found variations 
in results in the hands of different operators, this being due, of 
course, to small differences in manipulation, which have not been 
sufficiently detailed in the published instructions as to the 
conduct of the tests. 

“T would draw your attention to such tests as melting- 
points, boiling-points, viscosities, both on account of differences 
in manipulation and of radical differences in the method adopted. 
Then, again, there are different methods of expressing results ; 
for example, some laboratories will express their viscosity figures 
on a Redwood instrument in terms of the comparison with rape 
oil, whilst others give it in the number of seconds. Certain 
laboratories will report viscosities at 70° F., 140° F. and 200° F., 
others favouring 60° F., 100° F. and 212° F., and many other 
variations in these figures. In the determination of the cold 
test, of the asphaltic content, of the liability to emulsification, 
and in the estimation of aromatics, and so on, it is seldom found 
that the methods of any two laboratories are strictly comparable. 
I feel that in this short note I have dealt very inadequately with 
this most important subject, but I trust that what I have written 
will show what is in my mind, and that it may be considered of 
sufficient importance for the Council to decide to take action 
in the direction I venture to suggest. If such action were taken, 
I think it would be found advisable that the members of the 
Committee should be representative not only of the consulting 
chemist, but also of the works chemist.” 

The then President, Sir Charles Greenway, commenting on this 
proposal, said :— 

“ It did not greatly matter what method of testing was adopted, 
so long as the result shown was correct. What was wanted was 
uniformity of system, understood alike by producer and user— 
something equivalent to a universal decimal system. The 
question was one which should be taken up and settled at an 
early date, more particularly as there was now a disposition on 
the part of many countries to adopt a closer relationship, and 


find a common basis in all commercial matters.” 
2R2 
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Again, in 1920 the Admiralty Chemist (Arnold Philip, Journ, 
Inst. Petr. Techn., 1920, 6, 7) said, inter alia :— 

“In this connection it must be remarked that there are typ 
policies which are advocated in the proposals which have hitherto 
been made for the standardisation of the conditions under which 
technical chemical testing is carried out. The first of these ig to 
standardise the method of test upon the lines proposed for 
petroleum testing by Mr. Duckham. The second policy is to 
standardise the composition of certain representative samples 
of each kind of material by means of elaborate check-tests carried 
out by analysts of acknowledged standing, the method of test 
employed being left to the choice of the individual analyst. The 
standard representative samples of material whose composition 
has been fixed by these tests are then to be available for distribu. 
tion to chemists for checking their own methods. This latter 
procedure is that which has been decided upon by the Iron and 
Steel Institute with reference to the chemical testing of iron and 
steel, and the necessary investigations are now in process of being 
carried out. 


“A method of dealing with standardisation of chemical tests, 
which may perhaps be described as intermediate between the 
two above referred to, appears to have been decided upon by 
the conference held by the Institute of Chemistry on June 26th 
last, to consider the advisability of making provision for the 
preparation and issue of authoritative samples of chemical 
substances, metals, etc., of ascertained composition. This 
conference was attended by representatives of the Society 
of Chemical Industry, the Society of Public Analysts, the 
Institute of Metals, and the Federal Council for Pure and Applied 
Chemistry. The conclusions arrived at were that the provision 
of standard chemical substances was desirable, and that having 
regard to the fact that such standards could not be provided 
without reference to methods of analysis, the scheme should not 
aim at restricting the choice of methods, but always their revision 
and improvement. 


“One objection to the standardisation of methods of test, as 
opposed to the preparation of samples of standard composition, 
by means of which samples each analyst can standardise his own 
method, is more serious than those referred to above, and con- 
sists in the real difficulty which is experienced in describing any 
method of test in such a way that different operators having 
different experience in testing will all apply it in the same manner. 
It is believed that most chemists who have had experience of the 
difficulties in testing on the large scale must have realised that, 

° although a method of test used in a given laboratory may, as a 
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general rule, be carried out in the same manner, yet even under 
such conditions, with a large staff of analysts, the members of 
which change from time to time as resignations and fresh appoint- 
ments take place, a good deal of careful supervision is required in 
order to secure that the routine of testing is carried out in all its 
necessary detail, even although full written instructions for the 
methods are supplied for information. Usually, these must be 
supplemented by direct verbal instruction.” 

In the discussion on Mr. Philip’s paper other expressions of 
opinion were developed. Sir Thomas Holland pointed out that :— 

“It was not only members of this Institution who would be 
affected by the proposal, but it would be necessary to work in 
concert with the chemical Societies and Institutions that had 
already done a considerable amount of work in that direction, 
and who were interested in one phase especially of chemical 
standardisation. There was also the question the President had 
alluded to, of International co-operation, which was one of great 
importance. The Institution need not postpone action until 
they had got all other countries into full co-operation, but it 
might be worth while to consider the desirability of bringing in 
the more important petroleum countries, especially America. 
It was desirable, therefore, that instead of acting independently 
in this country, they should obtain the enlightened experience 
of America, and move along lines of mutual advantage.” 
Professor Rrame also touched on the importance of co-operation 
with other Societies and other countries :— 

“This country was not producing petroleum in very large 
quantities at the present time, and therefore could not rank as a 
first-class oil producer, but there were many chemists and _tech- 
nologists in this country specifically interested in Companies 
producing largely in other parts of the world, and therefore the 
Institution should take its share in the question of standardisation. 
It was most important to remember that the United States had 
already gone a considerable distance in the matter, and some 
very excellent work had been carried out in the laboratories of 
the United States Bureau of Mines. 

“The International Congress on Applied Chemistry had dealt 
with the two very important topics of standardisation of flash- 
point methods, and also with viscosities.” 


This year’s Presidential Address was devoted to the subject 
of standardisation, and is too fresh in the memory of members to 
warrant quotation, but in brief, Professor Brame urged more 
particularly Anglo-American collaboration and gave a valuable 


‘ summary of the work already achieved by the American Society of 
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WorK OF THE STANDARDISATION COMMITTEE. 


The main committee has appointed the following six sub-com. 
mittees :— 

Sus-Committee 1.—Naturally Occurring Bituminous Substances — 
James Kewley, M.A., F.LC., F.CS., A. E. Dunstan, DSe., 
F.LC., F.C.S., Chairmen; J. L. Jeffery, A.R.S.M., M.Inst.MM_ 
J. E. Hackford, B.Sc., F.1.C., F.C.S., W. J. Wilson, A.I.C., Robert 
Redwood, F.C.S., A. A. Ashworth, M.A., A.M.Inst.C.E., Peter 
Kerr, and F. B. Thole, D.Sc., F.1L.C., F.C.S. 

Sus-CommitrTge 2.—Distillates up to Kerosene.—A. E. Dunstan, 
D.Se., F.L.C., F.C.S. (Chairman), W. R. Ormandy, D.Sc., F.LC,, 
F.C.S., G. Rudorf, J. J. Fox, O.B.E., D.Se., F.L.C., W. L. Baillie, 
S. E. Bowrey, B.Sc., W. J. Wilson, A.I.C., Peter Kerr, E. Lawson 
Lomax, M.Sc., F.C.S., H. T. Tizard, and A. G. Marshall. 

Sus-CommittEE 3.—Kerosene and Intermediates.—Robert Red. 
wood, F.C.S. (Chairman), Peter Kerr, W. J. Wilson, A.I.C., W. A. 
Woodrow, W. F. Higgins, F.Ph.S., A.R.CS., and J. J. Fox, 
O.B.E., D.Se., F.L.C. 

Sus-Commitree 4.—Lwubricanis—F. B. Thole, D.Sc., F.1C., 
F.C.S. (Chairman), S. E. Bowrey, B.Sc., W. F. Higgins, F.Ph5S., 
A.R.C.S., T. M. McKenzie, A.I.C., F.C.S., G. Rudorf, Ph.D., F. H. 
Garner, Ph.D., Eng. Captain W. M. Whayman, C.B.E., R.N., 
W. L. Baillie, Wm. Lee, and E. A. Evans, F.C.S. 

Sus-Commirrgee 5.—Liquid Fuels.—Professor J.8. 8. Brame, 
F.1.C., F.C.S. (Chairman), Eng. Captain W. M. Whayman, C.B.E., 
R.N., F. H. Garner, Ph.D., W. J. Wilson, A.I.C., Arnold Philip, 
B.Sc., A.R.S.M., F.1.C., F.C.S., and W. A. Woodrow. 

Sus-Commitree 6.—Asphalium and Artificial Residues—J E. 
Hackford, B.Sc., F.1.C., F.C.S. (Chairman), R. G. Batson, T. M. 
McKenzie, A.I.C., F.C.S., F. H. Garner, Ph.D., P. E. Spielmann, 
Ph.D., F.1.C., A.Inst. P., B.Sc., A.R.C.Sc. 


TABLE OF SUB-COMMITTEE MEETINGS, MEMBERS AND AVERAGE 


ATTENDANCE. 
Number of Number of Number of Average 
Sub-Committee Members. Meetings. Attendance. 

9 12 5 
2 ll 9 7 
3 6 8 5 
4 10 10 6 
5 6 if 6 
6 12 3 


5 
+t This Sub-Committee has operated by correspondence. 


The respective chairmen of the various sub-committees have 
written short summaries discussing their activities up to the time 
of writing. 
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Grateful acknowledgment should be made here to the work of 
Mr. Banks, the Honorary Secretary of the Committee. 

It will be noticed that many of the methods of the American 
Society for Testing Materials (A.S.T.M.) have been adopted. The 








nces— references are attached. The suffix T refers to a tentative test. 
D.Sc. f The figures at the end of the references relate to the year, ¢.g., 
-MM., § 91 represents 1921. 

Robert 

Peter SUB-COMMITTEE NO. 1.—CRUDE OILS. 

nstan TESTS AND DECISIONS. 





























P.ILC., Separation of Water—A.S.T.M. method agreed. D. 95-21T. 
Specific Gravity Sp. Gr. bottle recommended. D. 70-20T. 

Flash Point.—A.8.T.M. method agreed. D. 93-21T. 

4. Viscosity—Agreed to accept recommendation of Com- 
Red. mittee 4 of Redwood No. | to be used for viscosities up to 3600 secs., 
N. A. f and Redwood No. 2 for values higher than 3600 secs. 

, 5. Cold Test—A.S.T.M. method agreed. D.97-21T. 

: 6. Distillation Test—When only a small amount of material 
IC, is available it was decided to recommend that the Engler distillation, 
hS., Fas agreed by Sub-Committee 2, be adopted, altering the rate of 
“ H. distillation to 2-2}.¢.c. per min. Distillation should be carried on 
NE till incipient cracking begins. A curve shall be plotted, showing 
the volume of distillate at various temperatures. For larger scale 


ame, § work the Committee recommend that at least 2 litres shall be dis- 
3.E., | tilled in a suitable metal still, fitted with steam pipe, and 6 in. 
ilip, Hempel column and condenser. It was regarded as impracticable 


to standardise such an apparatus, and only general instructions could 
iE be issued. The rate of distillation, for example, might be of the 

M. order of 1 gallon per hour per square foot of evaporation surface, 
inn, and the ratio of steam should be so arranged as to minimise cracking 
of the oil. Refer D. 20-18T. 
ia 7. Separation and Estimation of Water—A.8.T.M. method agreed. 
GE TD. 95-21T. 

8. Ultimate Analysis for C, H, N, O, S.—Carbon and hydrogen 
to be estimated in accordance with the usual technique of the 
organic chemist. Nitrogen by Kjeldahl method. Sulphur by the 
bomb. See A.S.T.M. D-22T for sulphur. 

9. Determination of Paraffin. Bureau of Mines method amended 
by using alcohol-ether in place of ethyl acetate. 

10. Determination of Asphalt: (a) Hard Asphalt; (6) Soft 
Asphalt.—See recommendation of Sub-Committee 4 re Holde’s 
ve method. 
ne 11. Determination of Chemical Characteristics of Crude Oil.— 
Deferred. 
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12. Coking Value—A.5S.T.M. modification of Conradson Test 
adopted. D. 47-21. 

13. Ash Content and Examination of Ash.—Evaporate at least 
1 litre of the oil to convenient bulk and ignite. Full qualitative 
analysis may be made in ash. It was noted, eg., that Mexican 
crudes contain vanadium and nickel. 

14. Examination of Adventitious Matter (B.S., etc.).—It was 
decided to adopt the Bureau of Mines Method. 

15. Acidity —A.S.T.M. method agreed. D. 47-21. 

16. Saturated and Unsaturated Content.—Deferred for further 
research. 

17. Free Sulphur.—Extract with alcoholic KCN and test 
as usual. 


SOLID AND SEMI-SOLID BITUMENS. 
TEsTs AND DECISIONS. 


1. Ultimate Analysis.—As for crude oil. 
2. Ash Content.—As for crude oil omitting preliminary distilla- 


3. Solubility —Await recommendations of Sub-Committee No. 6. 
4. Fixed carbon.—Deleted. 

5. Acidity.—Deferred until results of No.5 Sub-Committee are 
available. 

6. Saponification Value.—Deleted. 

7. Specific Gravity—Solid Bitumens. Displacement method 
adopted. 

8. Penetration and Ductility—Await recommendation from 
Sub-Committee No. 6. 

9. Melting Point—A.S.T.M. method D. 36-21 adopted. 

10. Evaporation Loss.—Under consideration by Sub-Committee 
No. 6. 

11. Flash Point—When necessary the Board of Trade procedure 
as for greases to be used, but the Pensky Martens to be used where 
necessary or desirable. 

12. Fire Test.—Deferred until Sub-Committee No. 4 have come 
to a decision. 

It will be noticed that several estimations of prime importance 
have been deferred, pending further investigation, and there is 
little doubt but that the Council will find it necessary to maintain 
a standing Standardisation Committee for the purposes of amending, 
supplementing and investigating. 


Various RECOMMENDATIONS. 


1. All Pensky Martens flash point apparatus to be standardised 
at the National Physical Laboratory. 
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9, All Redwood Instruments to be standardised at the National 
Physical Laboratory. 

3. All Redwood Viscometers should be issued with a curve to 
convert readings into poises. 

4. Standard temperature for specific gravity to be 60° F/60° F. 

5. That the concentration of oil in solvent in asphalt deter- 
minations shall be one per cent. 

6. Ethyl ether suggested as solvent instead of normal benzine 
in the estimation of wax. 


SUB-COMMITTEE 2. 
Distillates up to Kerosene. 

A. Spectric GRAVITY. 

Specific Gravity may be defined as “ The ratio of weights of 
equal volumes, at the same specified temperatures, of the liquid 
and distilled water.” 

Hydrometer—Hydrometers should be standardised at the 
National Physical Laboratory or calibrated against a standardised 
hydrometer. 

Temperature.—Works and routine tests should be carried out 
with a hydrometer standardised and used at 15.5° C. (60° F.). 

B. Corour. 

The colour of a Motor Spirit should be determined in any of 
the following forms of Colorimeter, viz., Saybolt, Stammer or 
Lovibond. 

C. DISTILLATION. 

Apparatus.—Standard Engler Flask. 

The details of the apparatus recommended follow clearly those 
laid down by the A.S8.T.M. 

Procedure.—Flask to be clean and dry. Condenser to be rinsed 
with a little of the liquid under test and drained for three minutes, 
adapter being removed. 100 c.c. are measured in receiving cylinder 
which fulfils N.P.L. requirements and transferred to the flask, 
taking care not to wet the side arm. The same cylinder to be 
used for measuring the distillates. The cylinder mouth to be 
loosely covered with wet filter paper. 

Preliminary period between starting the heating and appearance 
of first drop is to be a minimum of five minutes, and not to 
exceed ten minutes.* 

The flame is to be set at a size to give desired rate of distil- 
lation, and suitably increased up to 90 per cent. off; then left 
at this size. 


‘ 





*For electrically heated apparatus reference should be made to the 
bulletin of the Bureau of Standards. 
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Initial Boiling Point to be first drop from side arm. Rate 
of distillation to be controlled by metronome up to 90 per cent. off, 
and to be 2 drops per second. 

Rate of Distillation.—The rate of distillation, 1 or 2 drops per second, 
was discussed and the following tables compared :— 


5 mg. Cotton 1}” hole in asbestos, 5 mg. Cotton 1}” hole in asbestos 


1 drop per second. 2 drops per second. 
(2-24 c.c. per minute.) (4- 5 c.c. per minute.) 
1.B.P. -. 44 I.B.P. oo “4° 
° ° ° o/ o/ ° ° o 
o 10 ° 0 
10 .. oe OD we BE 10 .. «> 90 .. 100... 22 
20. 90-5 100 .. 20-5 20 .. -- 985 .. 125 .. 575 
30. 107-5 125 .. 53 30... -» 1055 .. 150 .. 85 
40. 115 . 150 .. 81-5 40 .. e+ 113-5 .. 175 .. 96 
50. 122-5 175 .. 95 50 .. -- 120-5 
60 .. -- 130 60 .. «. 127 
we ws -- 139 Both series FO os ee 135 
80 .. .. 148 confirmed a a «. 145 
90 .. .. 164 by repeat 90.. «+.. 159 
95 - 176 95 172 
Mist . 189 Mist -. 186 
Max. -. 192 Max. -- 188 
Distillate .. os ee 97-5 Distillate .. ee ee 98 
In flask .. oe ee 1-5 In flask .. ee ee l 
Loss ee ee ee l Loss oe oe oe l 
Arguments : 
For 2 drops per sec. :— Against 2 drops per sec. :— 
(1) Test takes 20-25 mins. as (1) Less’ effective _ fractionation 
against 40-45 mins. than at | drop per sec. 
(2) Higher percentage distillate at (2) Burner flame needs more fre. 
all temperatures. quent adjustment. 
(3) Lower final boiling-point. (3) Operator must be more on 


qui vive. 
(4) Brings test in line with U.S.A. 
standard test. 
Condensation equally effective at either rom 
It was suggested that the temperature when 


1 c.c. ) distillate are collected should be 
2 c.c. precorded as a guide to the easy 
5 c.c. ) starting property of the Spirit. 


The results should be set out in the form of a graph. 


D. Fviasn Pott or Wutre Sptrrir. 

Abel instrument, in accordance with instructions of Board of 
Trade, to be used. The flashing temperature (close test) shall not 
be below 26-7° C. (80° F.), and not above 37°8° C. (100° F.). 

E. Tests ror TURPENTINE SuBSTITUTES. 

White Spirit tests normally carried out are sp. gr., colour, dis- 
tillation test and flash point. 

20 c.c. of the material are shaken with 20 c.c. of neutral distilled 
water, and the acidity or alkalinity of the aqueous extract is deter- 
mined by decinormal alkali or acid, as the case may be, methyl 
orange being used as an indicator. 
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When 0-1 c.c. of the material is allowed to fall upon a sheet of 
ashless white filter paper, and the paper allowed to remain freely 
exposed to the air at a temperature of about 15-5°C. (60° F.) for 
one hour, no “ grease-spot ” shall be observed. 

One part by weight of fused calcium resinate (prepared from 
American resin) is dissolved in two parts by weight of the white 
spirit, and the resulting solution is exposed in the form of a thin 
film on glass in a vertical position. The state when dry to be 
observed as to greasiness and tackiness. 

50 c.c. of the material shall be evaporated in a shallow silica 
dish (approximately 4 in. in diameter, and 1} in. deep) on a boiling 
water bath for four hours, and the residue shall be weighed and 
inorganic matter determined. 


ESTIMATION OF BENZENE, TOLUENE AND XYLENE IN MOTOR 
SPIRIT 
we . 


The method depends on the alteration of physical constants 
produced by removing the aromatic hydrocarbons from the solution 
under such conditions that no other bodies ordinarily present are 
attacked. Sulphuric acid of strength between 97 and 100 per 
cent. is the only reagent which safely effects this removal. 


The two physical constants most suitable for measurement 
are specific gravity and critical solution temperature in aniline ; 
each has its specific advantages. The former procedure is 
quicker in operation but necessitates an approximate knowledge 
of the specific gravity of the aromatic component ; while eminently 
suitable when one aromatic greatly preponderates or when the 
relative proportions of the aromatics are approximately known 
it cannot so satisfactorily be applied to an unknown petrol for 
the determination of the total aromatics. The latter procedure 
is slower since a number of determinations are necessary, and, 
further, the aniline must be pure and freshly distilled ; the linear 
portion of the curve from which alone calculations can be based 
only extends to about 20 per cent. of aromatics; beyond this 
stage a curve must be constructed from artificial mixtures of the 
petrol in question with aromatic hydrocarbons. 

For estimation of total aromatics the critical solution temperature 
method is preferable ; for individual aromatics either method is 
suitable. The two methods give concordant results, but neither 
is valid when the petrol contains olefinic (‘cracked ’’) components. 


Specific Gravity Determination. 

A 5 c.c. pycnometer is capable of giving results accurate to 
the fourth place of decimals. A tank thermostatically controlled 
is most convenient, but a beaker of water at about laboratory 
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temperature and a thermometer are adequate for infrequent tests, 
































A density determination can be completed in five minutes. a : 
C.S.T. in Aniline. whick 
A test tube provided with a stirrer and thermometer is fixed § equal 
in a wider tube as air-jacket and heated in a beaker of water, § Distil 
5 c.c. of the spirit under test is placed in the tube, mixed with 3 ¢.¢, § excee 
of freshly distilled aniline run in from a 10c.c. burette and the Jj porti 
temperature of miscibility taken. Repeat experiments are made § “ben 
after successive additions of 0.5c.c. of aniline till the maximum § jiffict 
temperature at which complete miscibility just occurs is found. to di 
Sulphonation. DE 
Place in a 75c.c. stoppered funnel about 20c.c. of the spirit 
and 40 c.c. of sulphuric acid (between 98 and 100 per cent. H,SO— De 
this is important) and shake vigorously for 15 minutes; allow 
: . temp 
to separate, run off the acid and repeat the treatment with a fresh i 
20 c.c. of acid. Finally wash with caustic soda and water and ! t 
dry with calcium chloride. Toluene and xylene are sulphonated : my 
with great rapidity ; benzene dissolves more reluctantly. liquid 


Calculation. and i 
(a) Specific Gravity Method. The specific gravities of benzene, § It is 
toluene and xylene at 15°5° C. are 0°8841, 0°8712 and 0°8623 § cool. 
(appx.). Direct proportionality gives the approximate amount of § point 
aromatic hydrocarbon present, but to the percentage found must ff the e 
be added a small correction due to the slight expansion resulting J temp 


when aromatic and non-aromatic hydrocarbons mix. To 

% Benzene Correction to % Toluene Correction to a 
calculated. be added. calculated. be added. 98-10 
% % % % from 

5 0-3 5 0-2 ‘ 
10 a 0-6 a 10 oF 0-4 can t 
15 a 0-8 es 15 its 0-6 this c 
20 i 1-0 20 a 0-7 it is, 
25 on 1-2 ee 25 oe 0-9 

30 a 1-3 “it 30 1-0 The « 
sulph 
The results thus given are Vol./Vol. percentages. with 


(6) CS.T. Method. The percentage wt./wt. of aromatics is § j,,, 
given by multiplying the increase in C.S.T. after sulphonation § Anilix 
by 1:15, 1-20 or 1:23 for benzene, toluene and xylene respectively. § . 


The average figure of 1.19 may be taken when the total aromatic ~~ 
content is being determined. : 
Estimation of Individual Aromatics. 2 

It is impossible to separate completely fractions containing the 
individual aromatics, but considerable evidence is available to 3 
show that by one slow and careful distillation cutting at 95°, 122° - 


and 150° C, the least overlapping admixture of aromatics is attained, 
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and, moreover, at these temperatures the extent of overlap in each 
direction most closely balances—+.e., at 95° the amount of toluene 
which has passed over before this temperature approximately 
equals the amount of benzene which distils after 95° has passed. 
Distillation of 300 c.c. through an efficient column at a speed not 
exceeding 1 drop per second has given satisfactory results. The 
portion boiling below 40°C. may be rejected if desired; the 
“benzene ”’ fraction is thereby rendered less liable to experimental 
difficulties due to excessive volatility ; above 40° C. benzene begins 
to distil. 






DETERMINATION OF BENZENE, TOLUENE AND XYLENE BY THE 
TIZARD-MARSHALL ANILINE Pornt METHOD. 


Definition.—The aniline point of a hydrocarbon mixture is the 
temperature above which equal volumes of the hydrocarbon and 
pure aniline are miscible with each other. It is measured by 
pipetting 10 c.c. each of the benzine and aniline into a jacketted 
test tube fitted with a stirrer and thermometer dipping into the 
liquid. The mixture is warmed till the liquids give a clear solution, 
and is then allowed to cool, with stirring, till it becomes turbid. 
It is then re-warmed till it just clears again, and then allowed to 
cool. The temperature at which turbidity occurs is the aniline 
pint. ‘The second heating is necessary in accurate work to avoid 
the error due to lag of the thermometer in cooling rapidly from 
temperatures well above aniline point. 

To determine aromatics, 30-40 c.c of the sample to be examined 
are “ sulphonated ” by agitation with three times their volume of 
98-100 per cent. H,SO, for half an hour. The product is separated 
from the H,SO, and washed with NaOH and water. The washing 
can be dispensed with if no SO, is present after sulphonation. In 
this case the spirit can be pipetted direct from over the acid ; but 
it is, of course, essential to avoid taking up any acid with the spirit. 
The difference of the aniline points of the sample, before and after 
sulphonation, gives the percentage of aromatics, in accordance 
with the following table :— 


Increase of 


Aniline point °% Aromatics 
on by weight. 

Sulphonation. % 
5° C. - 2 o- ee oe oe oe oe 5-9 
10° C. ee a oe + on oe 2% os 11-5 
15°C, oe oe oe es ee ee oe oe 16-8 
20° C. oe oe oe oe oe oe ee ee 21-9 
25° C, oe oe es oe oe ee oe oe 26-7 
30° C, oe ee oe oe ee oe oe oe 31-4 
35° C. oe oe oe oe oe ee oe ee 35-9 
40° C, oe oe ee ee oe ee oe ee 40-2 
45° C. oe oe oe ee ee oe ee oe 44:3 


50° C. oe oe ee ee oe oe ee ee 48-2 
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These data have been averaged from determinations of the lower- 
ing of aniline point by pure aromatics, using a wide variety of non. 
aromatic bases, and is correct to about 2 per cent. of the aromatic 
value. That is, a mixture which is found to contain 25 per cent. 
aromatics by this means may be taken as 25+0°5 per cent. If 
greater accuracy is required, the method of making up synthetic 


se 


mixtures of pure aromatics and the “ sulphonated ”’ spirit may be 
used, as described in the paper by Tizard and Marshall.—(J. Soc, 
Chem. Ind., 1921-207.) 

When unsaturated hydrocarbons are present a sample of the 
spirit is washed by thorough agitation with 80 per cent. H,SO, (3 
volumes for 30 minutes) and the aromatic content is given fairly 
accurately (if the degree of unsaturation is not too high—.e., if 
the iodine value is not greater than 50) bythe difference of aniline 
points of the samples washed with 80 per cent. and 98 per cent. 
acid, respectively. 


Determination of Individual Aromatics in a Motor Spirit. 


Take 250 c.c. of the motor spirit and fractionate in an efficient 
fractionating column at the rate of 4-5c.c. per minute. Change 
the receiver at 95°C., at 122°C. and at 150°C. Each of the 
three fractions, viz. :— 

(A) Up to 95° C. (benzene fraction), 

(B) 95°-122°C. (toluene - , 

(C) 122°-150° C. (xylene » de 
is now analysed for aromatics, as described in paragraph (1). The 
percentages of benzene, etc., in the fuel as a whole are calculated 
as in the following example : 





Total spirit taken .. ee os oe ee -- 250 c.c. 
Fraction (A) .. oe on oe o< - oe 70 c.c. 
% Benzene in (A) .. ee o« ee oe ee 30% 


Therefore % benzene in fuel as a whole=30 x70=8'4 per cent., 
and so on for fractions (B) and (C). 250 


The total aromatics in the spirit should be determined indepen- 
dently, as a check. 

It is more strictly accurate to work on a weight basis in the 
distillation, instead of volume; but the method outlined above is 
the more convenient for commercial use, and the error involved is 
not great. Thus, a spirit rich in aromatics gave the following 
results :— 

% in whole, working 


By weight. By volume. 
Benzene se oe ee ee oe 6-1 ee 6-5 
Toluene .. ee oe oe oe oe 16-3 oe 16-2 
Xylene... oe ee oe oe es ee 16-4 


Total oe ee oe - -- 391 39-1 
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the “ cutting points ” of 95° and 122° are of very general appli- 
ation for natural petrols, but do not apply accurately to a mixture 
wntaining a large preponderance of one aromatic. In this case, 
the correct cutting points may be specially determined. 

The aniline used for these determinations should be freshly 
jistilled, but is found to keep very well after distillation if stored 
wer solid NaOH in a dark bottle. 






























NAPHTHENES. 





The Naphthene content of the motor spirit is estimated from 
the aniline points of the fractions (A), (B) and (C) as obtained 
in the aromatic determination after sulphonation, as follows :— 





























Fraction (A) Aniline point 70°C. means 0% Naphthenes. 


os os ea «a 25% ” 
m , 80°C. ,, 50% i 
* » Sa -» 15% ” 
- so ae! pp ee ” 
Fraction (B) 9 » 70°C. ” 0% ” 
60°C. ,, 33% 
ro » 6oC. 4, 67% 
7 , 40°C. ,, 100% = 
Fraction (C) ” ” 70° C. ” 0% ” 
” orc. » 50% we 
Z ” porc. 5, 100% . 


Each naphthene percentage is multiplied by the factor 


Volume of fraction x 100—A 
~ total volume 100 





(where A = aromatic content of fraction) to give the percentage in 
the total spirit taken, and the sum of these percentages is the total 
naphthene content of the fuel. 

A very rough indication of the naphthene content can be obtained 
vithout distillation from the aniline point of the original sulphonated 
girit by using the table for fraction (B) above. 

If the fractionation for individual aromatics has not been carried 
out, the naphthenes are determined by fractionating the sul- 
phonated spirit. In this case it is better to cut at 90°C. and 
120° C. 

The method for naphthenes is admittedly only an approximate 
one. It is based on experiments on some pure paraffins and 
naphthenes and mixtures of them, and receives considerable justi- 
fication from the long series of special engine tests conducted by 
Mr. Ricardo. 

A standard Dufton column is suggested for the fractionation, 
but any recognised column, provided that a rate of distillation of 
5c.c. per minute is not exceeded, may be employed. 
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G. DETERMINATION OF SULPHUR. 

Recommended that the lamp method as described in the J. Inst, 
Petr. Techn. (1921, 1, p. 334), be adopted. 

Where speed is an advantage the absorbent in the determination 
may be neutral H,O,, and the lamp may be replaced by a contact 
mass of platinum, over which the spirit vapour and air are passed. 
After boiling off CO, the residual H,SO, may be titrated with alkali. 

H. QUALITATIVE DETERMINATION OF OBJECTIONABLE SULPHUR, 

(a) Doctor Test. 

(6) Copper Dish Test. 

It was suggested that, instead of a copper dish,a 2 x 1 cm. piece 
of electrolytic copper foil, cleaned with a boiling 10 per cent. solution 
of potassium cyanide, or a 10 per cent. solution of hydrochloric 
acid, and washed with ammonia, be placed in the Engler distil. 
lation flask and a note made of the percentage distilled when 
“ blackening ” occurs. This test should not be carried out in direct 
sunlight. The film should be dissolved off and tested for sulphur 
by the nitroprusside test. 

J. Unsaturated Content—The Committee considered that, at 
the moment, there is no accurate and satisfactory method of esti- 
mating the unsaturated content of a motor spirit. The iodine 
value is indecisive, whilst the absorption by varying strengths of 
sulphuric acid brings about more or less polymerisation. It was 
therefore decided to defer any recommendation on this subject. 

It will be noticed that a few topics dealt with by the Sub-Com- 
mittee have been discussed in some detail, notably the estimation 
of aromatic hydrocarbons, a matter which is of considerable 
importance, and one that has not yet found its way into any set of 
standard tests. In view of the necessity for increasing the capacity 
of motor fuel to withstand detonation, it has become the practice 
to incorporate “benzole”’ with those straight-run petroleum 
spirits which are devoid of naturally occurring aromatic hydro- 
carbons, and the Committee has therefore deemed it imperative 
to describe how these added and indigenous bodies may be esti- 
mated. It will further be noted that no method has been recom- 
mended for the determination of the unsaturated content of motor 
spirit. The valuable investigations of Brooks and Humphrey 
have indicated that the usual operation of absorbing these com- 
pounds in strong sulphuric acid is inaccurate and therefore, pending 
further research, no test is put forward. 


SUB-COMMITTEE No. 3.—KEROSENE AND INTERMEDIATE 
OILS. 
Specific GRAVITY. 
The specific gravity is the weight of a volume of the kerosene 
at 60° F., as compared with that of an equal volume of water at 








the sa 
the sf 

Hye 
have ¢ 
taken 


FLASH 
The 
by the 
120° F 
tempe 
The 
jacket 
The 
tion o 
be as 
CALOR 
To | 


CoLD 
Tol 


DEFIN 
Ker 
appro: 
illumi 
CoLot 
To 
using 
“ Prin 
glasse: 
into fc 
used v 
suitab 
SULPH 
To 
portio 
in the 
metho 


Dist 

The 
the A 
to use 
would 








Inst, 


ition 
itact 
ssed., 
ali. 

HUR. 


Diece 
ition 
lorie 
istil- 
vhen 
irect 
phur 


» at 
esti- 
dine 
is of 
was 
t. 

‘om- 
tion 
able 
t of 
city 
tice 
pum 
dro- 
tive 
psti- 
om- 
otor 
rey 
om- 


ling 


TE 


ene 








THE TESTING OF PETROLEUM. 593 





the same temperature, and any accurate method of determining 
the specific gravity is satisfactory for this purpose. 

Hydrometers used for the purpose of controlling quantities should 
have a sufficiently open scale to allow of the specific gravity being 
taken to a fourth decimal figure (-0001). 


FiasH Pornt (CLOSE). 

The flash point to be determined by the Abel apparatus, as defined 
by the Petroleum Acts, provided that the flash point is not above 
120° F., and by the Pensky Martens Apparatus above that 
temperature. 

The Abel Apparatus should not be used with water in the air 
jacket when testing oils flashing below 100° F. 

The Pensky Martens Apparatus shall conform with the specifica- 
tion of the A.S.T.M., D. 93-21T, and the procedure used, should 
be as laid down in that schedule. 

CALORIFIC VALUE. 

To be determined by a Bomb Calorimeter in the recognised way 
Cotp TEsT. 

To be determined by the A.S.T.M. method (D. 97-21T). 


KEROSENE. 
DEFINITION. 

Kerosene consists of those fractions of petroleum, distilling 
approximately between 150°C. and 300° C., which are applied as 
illuminants and as fuel for internal-combustion engines. 

CoLourR. 

To be taken by the Lovibond Tintometer with 18-inch cell, 
using the standard glasses of ‘“‘ Water White,” ‘‘ Superfine White,” 
“Prime White ’’ and “ Standard White,” with three intermediate 
glasses to divide the range between each pair of Standard glasses 
into four grades. It is recommended that the instrument should be 
used with artificial illumination, and that the question of the most 
suitable form of illumination should be referred to the N.P.L. 
SULPHUR. 

To be estimated by the complete combustion of a weighed 
portion of the oil with the subsequent determination of the sulphur 
in the products of combustion by any accurate method. The lamp 
method to be tentatively adopted. 


DISTILLATION. 

The apparatus and procedure to conform to the specification of 
the A.S.T.M. D. 86-21T., except that it is considered unnecessary 
to use ice to cool the condenser and that ordinary cold tap water 
would serve the purpose. 


28 
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Siena Or Burnine Test. 

To be made by burning the oil in a signal lamp, fitted with a Welch 
Patent circular wick burner. The test to continue for seven days, 
the flame being adjusted to a height of seven-tenths of an inch after 
the oil has been burning for half-an-hour. The height of the flame 
and the weight of oil consumed should be taken every twenty-four 
hours. 


MINERAL COLZA. 
DEFINITION. 
A well-refined illuminating oil of specially low volatility, and is 
used for Lighthouse purposes. 
Burning TEst. 
To be made by burning the oil in a Trinity House Lamp. 


GAS OIL. 
Viscosity. 

By the Redwood (No. 1) Viscometer. 
DISTILLATION. 

At least 300 c.c. to be distilled in a 500 c.c. Distillation Flask, 
with the top of the thermometer just below the outlet tube. The 
oil should be distilled at a uniform rate, so that the distillation 
takes at least 40 minutes, and the distillation stopped at 350°C. 
Each 10 per cent. fraction to be separately collected, the tempera- 
ture of collection being recorded, and the specific gravity of the 
fractions and of the residue taken. 


ASPHALT (Harp). 
By the A.S.T.M. method, using Ethyl Ether, 100 volumes of the 
solvent to be used to 1 volume of the oil. 


ASPHALT (Sort). 

By the Holde method, using 100 volumes of the solvent to 
1 volume of the oil. 
CARBON RESIDUE. 

By the Conradson Apparatus, A.S.T.M., D. 47-21T. 
SULPHUR. 

To be determined by the Bomb method (tentative). 
ASH. 

To be determined by weighing the residue from the combustion 
of not less than one-third of a litre. 


SUB-COMMITTEE No. 4.—LUBRICANTS. 


Colour.—Lovibond Tintometer ; }-in. cell, or if occasion demands, 
}-in. or 2-in. cells. Glasses to be 500 series (yellow), and 200 series 
(red); blue (1180), if necessary. Method of illumination to be 
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onsidered later ; experiments are in hand with various “ Artificial 
Daylight ’’ glasses. 

Appearance.—Reference to be made to fluorescence, turbidity and 
apparent nature of suspended matter. 

Specific Gravity.— Adopt No. 2 sub-committee’s recommendation. 

Flash Point (closed).—Pensky Martens—A.S.T.M. specification. 

Flash Point (open).—Under discussion. 

Fire Test will follow automatically from decision re open flash 
test. 

Setting Point.—A.S8.T.M. procedure. 

Viscosity Redwood No. 1. Standard temperatures, 70°, 100°, 
140°, 200° and 250° F. Important details of procedure under 
discussion ; also certain possible improvements in design. Official 
conversion tables Redwood—Saybolt—Engler—Kinematic, should 
be published. 

Volatility —Though a test is needed, none at present merits 
recommendation. 

Disruptive Strength.—B.E.S8.A. procedure. 

Demulsification Value-——A.S.T.M. method recommended ten- 
tatively. Further work is required as this method is not all that 
could be desired. 

Ash.—100 gms. of oil burnt off in platinum dish. 

Foreign Matter.—100 gms. of oil diluted with benzol and residue 
filtered, dried and weighed. 

Colloidal Graphite —Experimental investigations in hand. 

Water.—A.8.T.M. D95-21T. 

Asphalt (hard).—Procedure adopted at recent conference between 
Oil Companies and British Electrical and Allied Manufacturers 
Association, for analysis of Diesel Engine Fuel Oils—t.e., precipi- 
tation with petroleum ether under detailed conditions. 

Asphalt (soft).—Unnecessary. 

Solid Paraffins.—No decision. 

Tests for Greases.—Consideration postponed. 

Coking Value.—No satisfactory test. 

Oxidation (sludging test).—B.E.S.A. procedure. 

Saponifiable matter—Two methods of procedure are set out in 
detail: (a) A volumetric method (saponifying with standard 
alcoholic potash and titrating back) to be used when the nature 
of the fatty oil is known. (6) A gravimetric method, wherein the 
unsaponifiable oil and the fatty acids are isolated and weighed. 

Acidity (inorganic).—100 gms. of oil are extracted with 100 gms. 
of warm water, and the latter separated, cooled and titrated. 
Results expressed as milligrams of potassium hydroxide to neutralise 
the water-soluble acidity of 100 gms. of oil. 

282 
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Acidity (total).—25 gms. of oil are shaken with 100 c.c. of 95 per 
cent. alcohol, and titrated with N KOH. 
10 
Acidity (organic).—Difference between total and _ inorganic 
acidity. 
Sulphur—Bomb method. 


SUB-COMMITTEE NO. 5.—FUEL OILS. 


The tests which this Committee has had to consider have been 
comparatively few in number, and in most cases the methods are 
well-known, and in everyday use in many laboratories, so that it 
became largely a question of deciding on particular patterns of 
apparatus, and laying down specific details for testing. Conse. 
quently, the work of the Committee has been carried on efficiently 
by correspondence, the Chairman circulating proposals for comment 
by members, and then circulating the summarised opinions of the 
members. In this way very fair agreement was arrived at, and 
only one meeting of the Committee has been held to go through 
any debatable points. 

The tests and decisions were as follows :— 


SpeciFic GRAVITY. 

As far as Fuel oils are concerned an accuracy of 0.001 was con- 
sidered satisfactory, it being certainly within the limits of accuracy 
of calibration of tanks, etc. It was agreed (as suggested by Sub- 
Committee No. 2) to make the determination at 60° F., and refer 
to water at the same temperature. 

With dark-coloured oils, the depth of immersion of a hydrometer 
being often difficult to read, it was decided to adhere to the usual 
method of calibrating, i.e., for the plane surface of the fluid, and 
to establish the necessary meniscus correction for the different 
hydrometers. 


Fiasn Port. 

It was decided to adopt the Pensky Martens instrument, to the 
dimensions of the A.S.T.M. 

The Chairman has procured measurements of some instruments, 
and has reported that whilst one firm’s instruments are almost 
inside the tolerances of the A.S.T.M., some other makes are very 
wide of these. In general, whilst the instruments made by a firm 
are in good agreement as far as dimensions, they are generally 
widely different from another firm’s, and the need for standardisation 
is greatly emphasised. 

It was decided that the flash point should always be determined 
on the dry oil calcium chloride drying). 
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CALORIFIC VALUE. 

The Bomb method was adopted. With regard to corrections, 
since the experience of some members was that results uncorrected 
for radiation, sulphuric acid and nitric acid formed, were in agree- 
ment within the limits of experimental error (say 0.5 per cent.) 
with the fully-corrected results, it was unnecessary to insist on full 
corrections (tentative). 

It was also agreed to record the Gross Calorific value in B.Th.U. 
per Ib. 

SULPHUR. 

The usual gravimetric estimation in the washings from the Bomb 
calorimeter was decided on, in agreement with the A.S.T.M.. 
AcrpITy. 

There being no evidence that organic acidity was detrimental in 
Fuel Oils, it was decided to simply test for and estimate, if necessary, 
any acidity taken out by water, and to express the result in terms 
of milligrams of potash required to neutralise the water soluble 
acids in 100 grams of the oil, without any reference to any particular 
acid. 

VISCOSITY. 

Discussion took place on the relative merits of the Saybolt-Furol 

instrument and the Redwood instruments. Mr. Arnold Philip 





referred to extensive tests with the Saybolt instrument at the 
Admiralty Laboratory, which gave much greater variation than 
comparative tests with the Redwood viscometer. These results 
have been sent to the Chairman of the Main Committee. 

It was decided to recommend the adoption of the Redwood instru- 
ments, No. 1, for the more fluid oils, No. 2 for the more viscous oils. 
No decision was arrived at for the limits within which the respective 
instruments should be used. As other Committees are concerned 
with viscosity discussion will be necessary with these. 

Temperature of Testing—No recommendation was made. Mr. 
Arnold Philip stated that the Admiralty specification for thick oils 
was at 60° F. in Redwood No. 2. 

Expression of Results.—It was unanimously considered that there 
was no advantage in expressing results in terms of Absolute Vis- 
cosity, and that ‘‘ seconds for outflow of 50 c.c. of oil” (specifying 
instrument) should be recommended. 

WaTER AND SEDIMENT. 

Dr. Garner and Mr. Woodrow reported that their experience of 
the A.S.T.M. centrifuge method was satisfactory, especially when 
such quantities of water were present that difficulty arose with the 
distillation method. 

After discussion it was decided to recommend the purchase from 
the funds allocated to the Standardisation Committee of a standard 
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set of A.S.T.M. Centrifuge Method Instruments, so that members 
of this and other Sub-Committees could carry out experiments, 
It was also suggested by Engineer Captain Whayman that the 
Admiralty would probably procure a set so that Mr. Arnold Philip 
could carry out experiments in the Admiralty Laboratory at 
Portsmouth. 

In the meantime it was decided to recommend the A.S.T.M. 
Distillation Test (Dean and Stark’s Method), but with the water 
collecting tube fitted with a tap, as recommended by Dr. Thole. 


Dreset ENGINE Ons. 


CARBON RESIDUE. 
It was decided to recommend the “ Conradson Method ” adopted 
by the A.S T.M. 


ASH. 
It was decided to recommend the method of igniting a suitable 
quantity of the oil in a platinum dish. 


ASPHALTUM. 

After discussion it was decided to defer making any recommenda- 
tion about this test, as at present there is no definite information 
as to the amount of Asphaltum permissible for oils for use in different 
makes of internal-combustion engines. 


SUB-COMMITTEE No. 6. 


The business of this Sub-Committee was to discuss and standardise 
the existing apparatus, and methods of testing petroleum bitumens 
for use as paving and road-making materials, and to devise new 
methods, if necessary. Seventeen tests in all have been considered, 
and these comprise :-— 


Specific Gravity. Ash. 

Ductility. Float Test. 

Penetration. Viscosity. 

Fixed Carbon. Water and Sediment. 

Sulphur Content. Quantitative Determination of 
Melting Point. Bitumens. 

Flash and Fire Test. Wax Content. 

Loss on Heating. Determination of Tar, other than 
Drop Test. Petroleum Tars. 

Solubility. 


It is noteworthy that some of the apparently simple tests gave 
rise to the greatest discussion. The aid given by the National 
Physical Laboratory has been greatly appreciated, and agreement 
has been reached whereby different sizes of hydrometers have been 
standardised, as also have the sinkers, etc., appertaining to the 
Westphal balance. , 
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In the case of some of the heavy tars which came under the notice 
of this Committee special means had to be devised in order to over- 
come temperature corrections and the difficulties attendant upon 
attempting to pour heavy oil into narrow-necked gravity bottles. 

In order to render certain tars less viscous before taking the 
specific gravity on a Westphal balance, it is necessary to heat them 
in the first place. In order to maintain, more accurately, a con- 
stant temperature over the operation, the use of a Dewar cylinder 
has been recommended in place of the usual type of cylinder. 


DvctTILity. 

While the usual type of machine has been adopted, it was found 
that various machines differed to some extent in dimensions. This 
question is being taken up with both Messrs. Dow and Smith, and 
also with English manufacturers. It was also considered advisable 
that tests should be taken at the English standard atmospheric 
temperature of 60° F. instead of the American temperature of 25° C. 
SOLUBILITY. 

The solubility of bitumens in various solvents has proved to be 
a very vexed question, particularly so in the interpretation of the 
results obtained. In many cases during the determination of 
“soft asphalt ” it is found that ceresins and certain natural waxes 
are simultaneously precipitated, and the Committee are actively 
engaged in investigating this problem. 

AsH. 

The importance of the analysis of the ash has been emphasised as 
being of value in determining the origin (country of shipment) of 
the same. 

VISCOSITY. 

The importance of viscosity determinations has been also noted, 
and the question of the interpretation of the results discussed. 
DETERMINATION OF TAR OTHER THAN PETROLEUM TAaRs. 

A method has been discussed by means of which the percentage 
of coal tar products in a sample of paving bitumen can be determined. 

The other tests have offered no outstanding features worthy of 
comment in this report. 


TOLERANCE. 

In the foregoing brief description of the activities of the various 
Sub-Committees, little has been said about the tolerances which 
should be allowed in the majority of the determinations. A toler- 
ance should be provided for a variety of reasons :— 


(1) To allow for the personal error of the operator. 
(2) To allow for variation from standard in the apparatus used. 
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(3) To allow for conditions out of the control of the operator, 
e.g., lighting, climate, ete. 


As a case in point, consider the determination of specific gravity 
of benzine with the hydrometer (Sub-Committee 2). Personal 
error in reading graduation might amount to 0-0005 units. Varia. 
tion from standard in this case would not arise if the hydrometer 
had been calibrated by the National Physical Laboratory, but the 
temperature correction might bring about another error, seeing 
that an omnibus correction of 00004 per degree Fahrenheit ig 
usually employed for all and sundry gasolines. Consequently, 
it will be necessary to decide what tolerance is advisable. In 
purely visual tests the question of tolerance is complicated. For 
example, consider the copper test for corrosive sulphur in benzine. 
The operator has to judge whether a strip of copper is discoloured 
or not. It is obvious in such a case that personal opinion must 
enter and that it would be necessary to provide each operator with a 
standard strip, which indicated the precise amount of discoloration 
that was permissible. 

Again, in the use of colorimeters it is almost impossible to arrive 
at exact matching with a standard glass under different conditions 
of health and of lighting. In such an instance a wide tolerance 
must, of necessity, be permitted. 


CONSULTATION WITH MANUFACTURERS OF SCIENTIFIC 
INSTRUMENTS. 


A further and very important line of activity will be the providing 
of accurate data to manufacturers to assist the attainment of 
uniformity and the adoption of most convenient construction of 
standard forms of apparatus. Meetings will be arranged between 
the Standardisation Committee and the principal instrument- 
making firms for this purpose. Viscometers, flash point appar- 
atus, distillation flasks, thermometers, hydrometers, colorimeters 
sulphur estimation apparatus and various special glassware will 
be considered. It appears reasonable to suggest that the National 
Physical Laboratory should be asked to co-operate—firstly, by 
storing a standard pattern, and secondly, by verifying models 
submitted to them, or supplying material of guaranteed constants 
for calibration purposes. 


PUBLICATION OF BROCHURE. 


Arrangements have been made whereby Professor Brame will 
edit a special brochure containing the recommended and tentative 
tests which have been decided upon by the Committee. It is hoped 














that thi 
course, 
supple 


It wi 
an opin 
Philip i 
laid do 
Admira 
Oil has 
materis 
can WO 


The 
of the 
thrust 
undert 
Memb 
of the 
to disc 
largely 
been I 
that t 
tion C 
Societ 
had, a 
which 
deal o 
and t 








ator, 


AVity 
sonal 
aria. 








THE TESTING OF PETROLEUM. 601 


that this brochure will appear early in the New Year, and it will, of 
course, be subject to periodical amendment, revision and 


supplement. 
SAMPLING. 


It will be noticed that none of the Sub-Committees has expressed 
an opinion of the correct method of taking samples. Mr. Arnold 
Philip in the paper to which already reference has been made has 
laid down some details of this very excellent procedure at the 
Admiralty laboratory. The Board of Trade Committee on Fuel 
(il has also this matter under consideration, so that there is ample 
material in existence on which the Standardisation Committee 


can work. 


DISCUSSION. 

The President said the author had given a very lucid résumé 
of the work of the various Sub-Committees. The Council rather 
thrust upon Dr. Dunstan a very difficult task in asking him to 
undertake to prepare a summary of the work, and he was sure the 
Members would agree that an excellent description had been given 
of the work that had so far been accomplished. He did not propose 
to discuss the paper because he thought the discussion should come 
largely from other Members of the Institution than those who had 
been most active in carrying out the work. He only desired to say 
that there were two important bodies with which the Standardisa- 
tion Committee had been associated, the first being the American 
Society for Testing Materials. The Standardisation Committee 
had, as the author had stated, adopted as far as possible the methods 
which the A.S.T.M. had accepted. He desired to say that a good 
deal of correspondence had taken place with their American brethren, 
and that they had been most cordial in every way in regard to the 
question of standardisation. The Institution’s Standards Com- 
mittee could not see eye to eye with them in every case ; they would, 
in some instances, raise points for discussion with them where they 
thought some modifications of the American methods would 
improve them, but they had every reason to hope that they would 
be met in that spirit of friendly co-operation which had been 
exhibited throughout. He also desired to say that the Institution 
had officially become associated with the A.S.T.M., i.e., they had 
joined as a co-operative body. The Institution was now a Member 
of the A.S.T.M., and the Americans had paid the Institution the 
compliment of inviting it to nominate a Member to their Stan- 
dardisation Committee, and the Chairman, Mr. Duckham, had 
accepted that position. He was sure it was the hope of the Members 
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that Mr. Duckham in person would be able at no very distant 
date to meet the Committee of the A.S.T.M., and in that way 
establish still further the cordial relations which had been set up. 
The other body to which he wished to refer was the British Engin. 
eering Standards Association, which was closely interested in many 
petroleum products. The Institution had been in touch with the 
Association, but he did not propose to deal with that matter because, 
fortunately, Mr. le Maistre, the Secretary of the Association, was 
present, and he proposed to ask him briefly to refer to the work 
of the Association in its relation to the question of the standardisa. 
tion which the Institution had taken up. Standardisation of 
methods, and standardisation of specifications which would follow 
on standardisation of methods, would fall within the province of 
the two distinct bodies, i.e., the Institution and the Association. 


Mr. A. Duckham said that after what had been stated by the 
President and the author he had very little to say. He desired 
in the first place to correct the author’s statement that he (Mr, 
Duckham) commanded him to read a paper. As a matter of fact, 
he implored Dr. Dunstan to do so, and when the author accepted 
the invitation it was much to his relief and tremendously to the 
benefit of the Members. The author had called attention to the 
fact that Sir Charles Greenway, when he referred to the matter 
in 1918, stated that it did not greatly matter what method of testing 
was adopted so long as the result shown was correct. The attitude 
taken up by the Committee was that they must not be too meticu- 
lous, and that what it was necessary to provide for the industry 
were really practical, comparable standards. The meticulous 
accuracy which some of the more scientific Members would like 
to see must be a secondary consideration. What was required 
was something by means of which one man could compare his 
work with that of another ; “ absolute ” accuracy was not required, 
and indeed, would be impracticable in everyday work. The policy 
of the Sub-Committees, which had been very broad-minded, had 
been in the first instance to select the best that was available. 
They had been in no way parochial. They had sunk their own 
personal fancies. After selecting the methods which were available, 
certain gaps remained to be filled, and while some of those had 
already been made good, others could not be for some considerable 
time, as research work would be involved. For example, instru- 
ments were being obtained from America for the purpose of testing 
A.S.T.M. methods. From time to time as results were achieved, 
gaps would be filled and the standards published. He desired to 
impress upon the Members that there was nothing final about the 
work of the Committee ; it would be modified and amplified as 
time went on, so that when the brochure was published it must 
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not be thought that a hard and fast and eternal standardisation 
yas set up. The question of overlapping was referred to in the 
paper. A Sub-Committee formed its own individual opinion on 
any test, and Sub-Committees might and did form different opinions 
as to the best standard tests. This overlapping had largely been 
dealt with by consultation between overlapping Sub-Committees 
and it will be finally unified by the President. It would be noticed 
in the paper that the President would edit the brochure containing 
the recommended and tentative tests which had been decided upon 
by the Committee. He was sure the Members would appreciate 
how very important it was that when the brochure was published 
it should be uniform in style. It was hoped that the book would, 
in time, come to be found in every petroleum laboratory, and that 
it would be a very useful book of reference not only to the chemist, 
but to the student. The question of nomenclature had not been 
referred to. Names were of secondary importance at the moment, 
and were to be left until the more important question of tests was 
settled. He desired, in conclusion, to express his high appreciation 
of the remarkable way in which the various gentlemen who had 
taken up the work of standardisation bad carried out their duties. 
He believed he was correct in saying that over 100 out of 135 tests 
scheduled had been standardised within the year. That was a 
wonderful piece of work for which the greatest credit was due to 
those concerned. He also desired to express his appreciation of 
the excellent services rendered by Mr. Banks, the Honorary Secre- 
tary, to the Standardisation Committee. 


Mr. C. Le Maistre, C.B.E. (Secretary of the British Engineering 
Standards Association) said he was not qualified to discuss the 
details of the paper, but was most interested to see that the work 
which had been initiated through the efforts of Mr. Alexander 
Duckham was being carried to such a successful conclusion. In 
so far as the British Engineering Standards Association was con- 
cerned he felt the work of the Institution Standardising Committee 
would be invaluable to them when dealing with the question of 
fuel and lubricating oils for engineering purposes, which, with the 
co-operation of the Institution, they were about to take up. He 
believed that in collaboration with the Institution they were under- 
taking a very big task. He did not desire to give a long history of 
the B.E.S.A., beyond saying that it was an entirely independent 
neutral body, representing every branch of industry in the country 
which could be included under engineering and the allied trades, and 
recently chemical engineering. The Association was constituted 
originally by the chief technical societies of the country. It con- 
sisted of a Main or Executive Committee and a number of Sectional 
Committees and working Sub-Committees. Each of the Sectional 
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Committees represented a particular branch of industry, and once 
formed, was autonomous and governed the whole of the work under 
its control. Reference had been made to the question of the tests 
and the procedure to be adopted so far as the organisation of the 
Association was concerned. He thought the procedure was quite 
clear. The Institution now had its Standardisation Committees 
at work and it had become a supporting body of the Association, 
The Association was only too glad that the Institution would carry 
out this difficult work and co-ordinate the various ideas ; he did not 
foresee any difficulty as to incorporating such parts of the Institution 
testing procedure as might be necessary for the somewhat restricted 
specifications which would soon be in course of preparation. The 
question of nomenclature, to which Mr. Duckham had referred, 
was of enormous importance to almost every industry, although 
the Members would, he was sure, agree that it was one of the most 
difficult subjects upon which to obtain an agreement. The Associa- 
tion was becoming recognised more and more as the national 
Standardising Body of the country. It could not hope to carry out 
the whole of the work itself, and as a result a great deal of it had 
to be done by devolution, the Association in many instances becom. 
ing, as it were, the co-ordinating influence, issuing the British 
Standards, at the same time giving due credit to the co-operating 
Institutions and Associations for their part in this national work. 
Mr. Anfilogoff inquired whether the methods recommended 
by the Committee would become the British standards or whether 
it would be optional to the trade to use those methods or not. 
The President said he presumed it was not within the power 
of the Institution to compel the use of any method, but if such an 
Institution made a recommendation that a certain method was the 
best for a particular purpose, and that a certain type of instrument 
complying with certain dimensions founded on existing instruments 
should be employed, and if such a body as the British Engineering 
Standards Association adopted those methods in their specifica- 
tions, without in any way compelling people to adopt them, he 
thought that, ipso facto, they would become standard methods 
and be generally accepted. 
Mr. Anfilogoff inquired whether the Committee were bringing 
forward their report only as a recommendation to the Institution, 
or whether their recommendations were “ law.” 


The President thought that was not at all the case. The 
Members must bear in mind that the paper was merely a summary 
of the work that had been done up to date. The various Sub- 
Committees had put forward their recommendations, and he (the 
President) had not yet taken all their views into consideration, and 
tried to correlate them, and deal with the difficulties of overlapping. 
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The work was not complete, and he hoped it never would be 
complete, because if that ever occurred it would mean stagnation. 
What he thought would happen was that the suggested methods 
would, like the A.S.T.M. methods at first put forward, become 
tentative methods. The Committee brought the methods forward 
on the present occasion strictly in the sense of their being tentative. 
He was sure the Chairmen of all the Sub-Committees would agree 
with him in saying that they would welcome from the Members 
any suggestions or criticisms based on the paper, or any further 
suggestions. That was one of the objects with which the paper 
was written, in order that suggestions and criticisms might be 
received before the final report was published. 





Mr. Anfilogoff said the President’s statement had cleared 
the air. In connection with the suggested standardisation of 
methods, he noticed that all through the paper reference was made 
to the A.S.T.M. He noticed that the Committees had, quite 
rightly and wisely, adopted most of the tests of the A.S.T.M., 
which seemed to be suitable to this country. The greatest bulk 
of imports of petroleum products into this country was petrol, 
and he knew to his cost how difficult it was to correlate the tests 
of their friends on the other side of the Atlantic with the tests 
that were carried out in this country. The petroleum products 
were bought by people in this country from America generally on 
tests, sometimes conforming to the A.S.T.M., sometimes to the 
Bureau of Mines, and sometimes to other Departments, and the 
merchant in this country was frequently surprised when he found 
that the percentages and final evaporating points did not agree 
with the test on which he had bought the oil. He noticed that 
Sub-Committee 2 in recommending the distillation test had 
departed slightly from the A.S.T.M. He took that as a compliment, 
because they had practically adopted the method which he had 
used for the past twenty years. They differed from the test, 
however, in that they recommended a rate of distillation of one 
drop per second instead of two drops per second. From the 
academic point of view they might be quite right, but he noticed 
that in the statement they had made of the reasons why they had 
adopted the one drop per second, they said that the two drops 
per second rate of distillation gave less effective fractionation than 
at one drop per second. He put it to the Committee that in the 
ordinary 100c.c. test taken by either a chemist, an engineer, an 
automobile engineer, a user or anybody else for the purpose of 
finding out the exact proportion of distillate boiling below 100 and 
the final evaporating point, the question of fractionation did not 
come in. Whether the drop corhing over at 100 contained 2 per 
cent. boiling below 100 and 98 boiling above 100, did not affect 
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the matter at all. A quick method of distillation was obtaineg 
which gave certain results, and the results did not differ very far 
from the one drop per second method. Where the control chemist 
had to do 15, 16, 17, 18 or more tests a day for control work jt 
made a great deal of difference whether the test took three-quarters 
of an hour or 20 or 25 minutes, more especially as practically 
nothing was gained by the longer period of distillation. The 
argument in favour of the two drop per second method was that 
the test took 20 to 25 minutes as against twice the length of time 
there was a higher percentage of distillate at all temperatures; 
there was a lower final boiling point, and it brought the test in 
line with the U.S.A. standard test. He, therefore, thought it 
ought to recommend itself to the Standardisation Committee to 
adopt the two drops per second test rather than the one drop. 

Dr. Dunstan, interposing, stated that the Committee had 
already decided to adopt the two drops per second test. 

Mr. Anfilogoff said that the statement that Dr. Dunstan had 
just made was not contained in the report. With regard to the 
sulphur test, if a laboratory was going to be equipped with a bomb 
calorimeter for the purpose of obtaining calorific values and sulphur 
tests for fuel oils he did not see why the lamp method should be 
adopted for one grade of petroleum product and the bomb method 
for another, more especially as presumably the actual analysis took 
quite as long with the lamp method as it did with the bomb. He 
could not see any reason why the bomb calorimeter should not be 
adopted for all the products, since it was equally useful for petrol 
as it was for fuel oil, and eliminated personal error to a greater 
extent. 

Mr. Arnold Philip said that, although he happened to be a 
member of one of the Sub-Committees, yet he nevertheless desired, 
with the President’s permission, to make a short contribution to 
the discussion. This was particularly with regard to some of 
the criticisms of Standard Methods of test which Mr. Anfilogof 
had made. 

1. In the first place, the important question must be considered 
as to what constituted a Standard Method of test, from the point 
of view of a test which was to be used as a method for ascertaining 
whether a sample of material complied, or did not comply, with a 
given contract specification—i.e., for the purpose of settling any 
dispute between the buyer and the seller of a given commodity. 

2. In the speaker’s opinion a Standard Method of test in this 
sense might, to a given analyst, be the best method of which he 
knew for making a particular chemical or physical determination, 
or, on the other hand, it might be almost the worst. But the 
opinion of the given analyst upon the accuracy or other merits or 








demerit 
Such a 
agreed 

any dis} 
made u 
Method 


a: J 
in whic 
adoptio 

4. I 
method 
to deci 
binatio’ 
for rec 
and in 
in this 
of the 
testing 
arrived 
should 
nature 
ideas @ 
tests ¢ 
prefere 
whethe 
for use 
was de 
adopt 
in disp 
contra 
metho 
it was 
test fo 
genera 






v. 
which 
high ] 

6. 
call at 
fuel. 
0.000! 
that <« 
minat 
little 
















607 





THE TESTING OF PETROLEUM—DISCUSSION. 





demerits of a Standard Method of test was really immaterial. 
Such a Standard Method of test was intended to be merely the 
agreed method which the analyst would require to use to settle 
any dispute which might arise as to whether a delivery of material 
made under a contract which specified the use of the Standard 
Method must be received or rejected. 

3. In this connection it was of interest to consider the manner 
in which the decision to recommend a given method of test for 
adoption as the Standard Method was arrived at in Committee. 


4. In such a Committee a careful discussion of all the known 
methods of test first took place, and finally it became necessary 
to decide by vote which of the methods discussed, or what com- 
bination of these methods, should be adopted by the Committee 
for recommendation as the Standard Method of test. Possibly, 
and indeed probably, the Standard Method finally agreed upon 
in this manner was not considered to be the best by any member 
of the Committee, and probably might not be used for routine 
testing purposes by any member of the Committee. The decision 
arrived at by such a Committee as to what the Standard Method 
should be in any given case must necessarily therefore be in the 
nature of a compromise. Personally, he, the speaker, had his own 
ideas as to what were the best methods for making any specific 
tests and every other practising analyst probably had similar 
preferences ; but no one need accept any Standard Method of test, 
whether recommended by the A.S.T.M. or any other authority, 
for use in the routine practical work of his own laboratory. What 
was desirable, however, was that they should all, as far as possible, 
adopt some agreed Standard Methods of test for deciding points 
in disputes over the character of deliveries of materials made under 
contracts. It would probably be only necessary to use such 
methods in a very small percentage of the samples examined, and 
it was only on account of the great value of Standard Methods of 
test for settling such rare disputes between buyer and seller that a 
general agreement as to their character was so desirable. 


5. He further wished to support Mr. Duckham in the objection 
which he had raised to a too meticulous care being used in obtaining 
high percentage accuracy of test by any Standard Method. 


6. As an example of a possible unnecessary accuracy he would 
call attention to the determination of the specific gravity of an oil 
fuel. This could, in general, be readily determined to within 
0.0005, and with extra precautions, to within 0.0001, that is to say, 
that on an oil having a specific gravity of about 0.900, the deter- 
mination would be correct to within about 0.055 per cent., or as 


little as 0.01 per cent. 
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7. Now, the knowledge of this gravity was intended for use 
chiefly in order to determine the weight of a cargo of oil, and in 
order to do this the gravity was required to be multiplied by the 
volume of the tanks containing the oil. But the percentage error 
of the product of two factors was equal to the sum of the percen 
errors of the factors. Hence, if the percentage error of the tank 
volume was, say, 0.4 per cent., and the error of the gravity deter. 
mination was 0.05 per cent., the error of the product, that is, the 
error in determination of the weight of oil from these factors, wag 
0.41 per cent. or 0.45 per cent. But the percentage error in the 
determination of the volumes of tanks, and especially of many 
ships’ tanks, is of the order of as much as 1 percent. This is owing 
to their irregular form and to the difference of their volume when 
full from what it is when empty, a difference caused by the straing 
set up by the weight of the contents. 

8. Ina paper recently read by J. W. N. David before the Society 
of Chemical Industry, Vol. 41, No. 17, September 15th, 1922, p. 295r, 
a new method of tank calibration is described, and the author claims 
that under favourable conditions the accuracy of his method is 
such as to give results with an error of about 0.2 per cent. of the 
correct volume. It is therefore evident that even with this 
exceptional accuracy of volume measurement it is hardly necessary 
to trouble about an error of 0.05 per cent. in the determination 
of specific gravity, and certainly to aim at reducing the error to 
0.01 per cent. was quite an unnecessary refinement. The per- 
missible percentage error of any test must, in fact, depend upon 
what use was to be made of the test figure when obtained. 

9. The collection of the actual dimensions of existing so-called 
standard testing instruments, such as Flash Point Apparatus and 
Viscometers to which the President had referred, was, in the 
speaker’s opinion, a most useful undertaking. On a previous 
occasion he had suggested, and he desired to suggest again, that 
it would be a great assistance in obtaining these figures if rough 
drawings of the instruments whose measurements were desired 
could be prepared showing dimension lines with blanks for the 
insertion of the actually observed measurements, at those points 
where it was desired to obtain them. Such drawings when once 
made could readily be prepared in multiple and issued to observers 
who were willing to fill them in. Such an arrangement would 
greatly facilitate the procedure of getting. those measurements 
made, and would secure a uniform procedure which would permit 
of the results being readily compared. 


Mr. Redgrove thought the paper was rather one for digestion 
than for criticism. While some of the methods that had been 
referred to were well known to chemists, others were in the nature 
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of a revelation. Whether what appeared to be revolutionary 
methods were the best ones to adopt only time could prove, but 
he was sure the lay members of the Institution would be only too 
gad to take the recommendations of the Standards Committee, 
and, if they proved to be the best, to adopt them. If they required 
subsequent correction or alteration, he knew the Committee would 
fall in line with the requirements of the industry. One of the most 
pleasing features of the paper was the international spirit in which 
the work had been carried out. It was impossible too closely to 
co-operate with those who supplied the goods in the majority of 
cases, because time and time again, as Mr. Anfilogoff had stated, 
the merchants on this side found themselves at variance with the 
suppliers in the United States. If the methods adopted were the 
same, not only in the United States but in this country, it would 
be of great advantage to all concerned. One of the most excellent 
features in the Report was the suggestion that a tolerance should 
be allowed. That was most desirable from the point of view of the 
operator, but he was afraid serious opposition would be forthcoming 
from legal and commercial men. From his experience of the legal 
and commercial mind, a chemical analysis was just like an addition 
sum. No allowance was made for the personal error, for differences 
of temperature and pressure and the various other factors 
which combined to thwart the accuracy of chemical analyses 
or physical tests. If only the Institution could induce people 
to accept the fact that a tolerance must be allowed it would be 
one of the most successful features of the work of the Standardisa- 
tion Committee. In his opinion written criticisms of the paper, 
either destructive or constructive, would be most helpful, and 
he hoped the Committee were open to receive suggestions along 
those lines. 





Mr. Gordon Pitt thought it was impossible on the present 
occasion for any direct criticism to be made on the methods briefly 
outlined in the paper, and that it was necessary for the Members 
to have time to think over the various suggestions made. Some 
of the recommendations had been sprung upon the Members, and 
if the Committee desired to know the opinions of the Members as a 
whole, he thought it would be necessary for written suggestions to 
be sent to the Secretary. Although he recognised that it was 
probably somewhat outside the scope of the original intentions 
for which the Committee was formed, it seemed to him a great pity 
that so representative and important an authority should have 
been brought together as was represented by the Committee without 
getting from them as much information as it was possible to obtain. 
He therefore suggested, on the lines hinted at by Mr. Anfilogoff, 
that though standard methods were now about to be laid down for 
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the assistance of the Members, and for the great benefit of the 
trade as a whole, it would be most helpful to a great many who 
did not possess the proper equipment or possibly the opportunity 
with regard to time, and at any rate in many cases not the interest 
to carry out very elaborate but very accurate methods of testing, 
if at the same time the Committee would recommend simpler 
alternative methods that could be brought into use for ordinary 
routine work, thus allowing a second line of standards of not such 
extreme accuracy, but of everyday value to most of the people 
concerned. He desired to give a personal illustration of what he 
meant. He had been troubled from two or three different quarters 
recently with regard to the vexed question of sulphur determination. 
On the one side a well qualified and highly expert chemist reported 
that a particular oil contained X per cent. of sulphur. From 
another quarter a second chemist had reported that the same oil 
tested in a manner similar to that which had been adopted by the 
first chemist, that the sulphur content was four times X. As he had 
no means of checking the figures himself, he referred the matter 
to a third chemist, who used the bomb method and found that the 
sulphur content was five times X. 


Mr. E. H. Cunningham Craig said that he agreed with previous 
speakers that the paper represented a very fine piece of work well 
begun, but in looking through it he found that he was rather un- 
fortunate. There were two things about which he wanted to know 
a great deal, the first being the determination of the saturated 
and unsaturated hydrocarbons. He found that the Committees 
had deferred dealing with that part of the problem, while as regards 
petrol the Committee were of opinion that at present there was no 
satisfactory way of making such determinations. Passing on to 
the next question which interested him greatly, namely, solubility 
tests upon solid materials, he found the statement made in the 
paper that that was a very vexed question which the Committee 
were investigating. He was glad to hear that because there were a 
few points in connection with it that might be of very great use, 
not only to the chemist but to the geologist. Something less than 
three years ago he had long discussions with a Member of the 
Institution, Mr. Guthrie, upon methods of making solubility tests 
upon solid material. They did not desire it to apply only to 
asphalt, still bottoms, etc., but also to oil shales, torbanites and 
cannels, and they arrived at a method that they thought would 
prove useful. He did not know whether the special Sub-Committee 
had considered all those different materials, but he thought it would 
be very useful if they did, because it would enable a line to be 
drawn through all the different materials that could be used in 
retorting. He would see that either Mr. Guthrie or himself placed 
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before the Committee their ideas upon the subject, which he hoped 
would prove useful to them. 


Dr. Blackler said he had no criticisms to make in regard to 
the paper. The Standardisation Committees set up had dealt 
with a difficult subject in a very able and broadminded manner, 
and had endeavoured to co-ordinate and formulate methods that 
would prove to be both practical and reliable. With one eye on 
the future they had given flexibility to the scheme, which was a 
guarantee of its success. 


Sir Frederick Black, K.C.B., said that as a layman he had 
looked at the paper from three different points. First of all, he 
wanted to see what was said about the percentage of asphalt in 
oils for Diesel engines. He was a little disappointed to find that the 
Committee said there was so much divergence of opinion as to the 
percentage that they could express no opinion on the method of 
test. It was well known that there were great differences of 
opinion on that point, but it seemed to him to be rather a difference 
of opinion as to specifications than as to testing methods. What 
he (the speaker) was suggesting was that if these were good standard 
tests for varying percentages, the tests should be specified in the 
Committee’s brochure, and not be passed over because of varied 
specifications. The next point to which he wished to refer was the 
old question with which all his Admiralty friends were so familiar, 
namely, the viscosity of fuel oil. He remembered some of the old 
specifications used to say that the standard should be that the oil 
ran freely through a pipe of a certain diameter, five-eighths of an 
inch, he believed, and it was always felt that there would be a great 
difference of opinion as to what free running of the oil through the 
pipe really meant. No doubt the viscometer was an infinitely 
more exact method, but as an old Admiralty official, who had to 
buy the oil he used to put the question to Mr. Arnold Philip and 
the Engineering Department, whether it was quite the best test 
from the point of view of what the user required to know, namely, 
whether the oil would be pumpable at certain temperatures. After 
all, the user wanted to know whether he would have to put steam 
coils into the bunkers, and if he put them in how often he would 
require to use them, so that he could form some idea as to the 
expense which would be involved in keeping the oil liquid. He 
had always hoped that some day a kind of test would be evolved, 
more in the nature of a suction or pumping test, although he did 
not advocate discarding the use of the viscometer, which he admitted 
was a great step forward from the old rule-of-thumb method of 
watching the flow through a pipe of a particular diameter. That 
was a point he would very much like the Committee to keep in 
view, if not beyond their province. He thought the Members 
2T2 


















612 DUNSTAN : THE STANDARDISATION OF 
would note with great satisfaction that in comparing the Redwood 
viscometer with the instrument that was principally used in America 
the Committee had sound points in favour of the British instrument. 
He hoped he might say that without infringing that fine spirit of 
internationalism which had been referred to by Mr. Redgrove, 
It was satisfactory to feel that the instrument associated with the 
name of the founder ot the Institution had been found in use more 
satisfactory than some of its rivals. In the opening part of the 
paper reference was made to some views expressed by Mr. Arnold 
Philip some time ago on the value of samples in relation to specifi. 
cations. He was glad to see in the last paragraph of Dr. Dunstan’s 
paper that the Members had not yet heard the end of that subject, 
and that the Board of Trade and other bodies were dealing with it. 
A point had not been referred to, so far as he knew, in regard to 
samples of oil and their value as contract samples compared with 
samples of materials that were perhaps not liable to change in 
composition during a long storage. He remembered shortly after 
the well was struck in Derbyshire at Hardstoft he was shown a 
bottle of oil from that well. A week or ten days later he saw the 
sample again, and then noticed that there was a very considerable 
amount of sediment of some kind or other which had settled 
out during that time. Supposing that sample had been put into 
the hands of the chemist of the eventual purchaser of the oil, and 
supposing the oil had been delivered in bulk fairly fresh from the 
well, what would have been the value of that sample? Samples 
of liquids in particular are only reliable for certain quantities that 
he thought should be specified and not to be taken for all purposes in 
examining bulk deliveries. Mr. Arnold Philip, in his wide experi- 
ence, would remember many cases of difficulty that occurred where 
samples and specifications had both to be considered. He (the 
speaker) might give one illustration which came under his own 
notice. A small bottle of very finely selected lumps of charcoal 
had to be used for comparison with bulk supply. In addition to 
the sample there was a very precise specification, which said that 
in the actual deliveries there must be lumps of a certain size, the 
largest size being defined as passing through a sieve of a certain 
mesh, and smaller ones were defined in the same way. Judged by 
the sample the delivery would have been rejected ; judged by the 
precise specification test of the two sieves of different meshes the 
delivery was acceptable. He hoped that the question of the precise 
use to which a sample of a volatile liquid liable to vary by keeping, 
could be put would receive special consideration, and its relation to 
specification tests be very carefully defined. He wished to compli- 
ment the President of the Institution upon the good work that had 
been accomplished in his term of office, as well as upon his skill 
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THE TESTING 


that evening in drawing the Chairman of the Stanflardising Com- 
mittee from his modest obscurity. As far back as 1917 Mr. Duck- 
ham was one of the pioneers of standardisation work, and he had 
every right to feel proud of the results that had been achieved. He 
immensely appreciated the very fine work that had been done, 
which he ventured to think had lifted the Institution almost on to a 
higher level of practical usefulness and certainly had helped it to 
fulfil one of the main functions for which it was founded. 


Mr. A. F. Gressler (New York) said he desired to take the 
opportunity of congratulating the Institution on the standardising 
work it was carrying out. It was a wonderful piece of work from 
the international standpoint, and he was particularly glad to hear 
the remarks of previous speakers that at any rate some of the 
methods that were adopted in America were also being adopted 
ina small way in this country. The chemicai end of the oil business 
might be referred to as something new, and as new uses were made 
of oil, new specifications, of course, would be required. Those 
specifications naturally should be standardised in such a way that 
there would be no confusion and no occasion for any disputes 
regarding the quality that was supplied. Also with regard to the 
supplying and exporting of the various products of crude oil, such 
as motor spirit, kerosene, gas oil, lubricating oil, etc,. etc., to the 
different British interests from America, he was particularly inter- 
ested in the question of standardising the necessary tests to deter- 
mine accurately the quality of the product concerned. With regard 
to the question of samples, if a sample of oil was taken from a tank 
and was then sent over to this country, that was not an accurate 
method of arriving at a correct result because of the very nature of 
oil. He stated that he was not qualified to speak in detail on the 
subject under discussion, and could only say that he was very glad 
to have had the privilege of being present and listening to such an 
interesting discussion, also that he would be most happy to co- 
operate in every way within his power in furthering the good work. 

Dr. A. E. Dunstan, in reply, said he desired, first of all, to clear 
up a possible misapprehension with regard to the paper itself. 
The paper did not pretend to give even a complete summary of all 
the work of the Sub-Committees ; it was a very condensed account 
indeed, and that accounted for the fact that Mr. Anfilogoff did not 
realise that the Committee had made a recommendation in regard 
to the distillation test similar to that urged by himself. The paper 
only quoted certain arguments pro and con; there was a vast 
amount of material to be put on record that did not appear in the 
actual paper itself. Mr. Anfilogoff had asked a question about the 
position of the thermometer in the distillation flask and details 
about the general run of the test. All- those details had been 
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settled, and would appear in the final specification. Another 
point to which he wished to refer was the fact that in using ay 
apparatus like the Redwood or the Saybolt, or various colorimeters 
like the Lovibond or Wilson, the instruments had to a certain 
extent become locally standardised. In England one automatically 
thought of viscosity in terms of Redwood, and in the States jp 
terms of Saybolt, and there was no particular purpose to be served 
in trying to foist one method over the other with so much local 
usage behind it. Therefore the Committee had taken Redwood 
as the particular type of instrument that should be used in this 
country, not because they desired to compare it with the Saybolt, 
but because they realised that the Saybolt would inevitably be 
the commercial viscometer in America, just as the Redwood would 
hold its place in this country. Several members had alluded to the 
possibility of sending in written communications. He desired to 
take the opportunity of saying, as Editor of the Journal, how much 
he would welcome written matter of any sort, shape or form, and 
he hoped that this statement would have the effect of encouraging 
prospective writers who were present that evening. As a matter 
of fact, there was a Correspondence Column in the Journal avail- 
able for the ventilation of all matters naphthological, and he 
hoped that greater use would be made of it. 


Naturally, any criticisms of method would be sent to the respec- 
tive Sub-Committees concerned. There were one or two points 
of detail in the discussion to which he would like to refer. Obviously, 
the paper could not be discussed in full. He desired to clear 
up a few misapprehensions. It was stated in regard to the sulphur 
test that the bomb was the ultimate court of appeal. He did not 
agree with that statement, nor did his Committee. The Committee 
recommended the lamp method because of its superior accuracy. 
With a sulphur content of 0.006 per cent. there was no bomb yet 
manufactured that would give a result worth putting on paper. 
The question of tolerances had been referred to by several speakers. 
The Committee took a serious view about that subject, and the 
members might take it that every specification as issued would be 
provided with its appropriate tolerance. Reference had been 
made to the unsaturated contents and the solubility test. The 
question of the unsaturated content was under discussion, and 
ultimately a satisfactory test might be obtained, and if Mr. 
Cunningham Craig would send in his suggested solubility test 
to Committee No. 1 it would be most carefully considered. 
Sir Frederick Black had drawn attention to asphaltic content. 
That question was under discussion by the Diesel Engine Users’ 
Association. The test itself was simple ; it was really a question 
of building a specification on the test. With regard to the question 
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of the viscosity of fuel oil, personally he entirely agreed with the 
¢atement that had been made in regard to the inadequacy of the 
ordinary viscometer as a means of testing the pumpability of a 
fuel oil. At the same time it was difficult to see at the moment 
how a satisfactory pumpability test could be devised, but he had no 
doubt the Fuel Oil Committee would bear that point in mind when 
they came to draw up their final recommendations. A similar 
remark applied to what had been said with regard to the sampling 
of oil. That matter was also under discussion. 

The President said he was sure the members would desire 
to express their thanks to Dr. Dunstan for being so kind as, he 
would not say to obey the command of Mr. Duckham, but the 
behest of Mr. Duckham to bring the subject before the meeting. 
He also desired to refer to a point to which Mr. Duckham had not 
referred with sufficient emphasis, namely, the indebtedness of the 
Standardisation Committee, and the six Sub-Committees, to Mr. 
B. G. Banks, who had so kindly undertaken to act as Honorary 
Secretary to the Standardisation Committee and the Sub- 
Committees. 

The resolution of thanks was carried by acclamation. 

Mr. Alexander MacDougall wrote as follows :—Dr. A. E. 
Dunstan appeared to emphasise the necessity of what has been 
termed ‘“ Tolerance,” which, so far as one could judge, implied 
the “ Tolerance of Errors,”’ when aiming at the creation of certain 
Petroleum Standards. Whilst not professing to be an expert 
chemist, but as one who has had nearly thirty years’ practical 
experience of the Petroleum Trade, my view is that if we are to 
have standards at all, they must be definite and fixed, without 
“Tolerance ” of any kind. 

Mr. E. C. Craven subsequently wrote: Any discussion of 
the standardised methods suggested by the Committee of the 
Institution must necessarily be governed by the actual degree 
of accuracy which specifications will necessitate. If the specifi- 
cation limits be extremely narrow, then methods of testing 
must be able to split these limits into at least ten parts. 
Take, for example, specific gravity; if the specification limits 
allowed of a tolerance of ‘005 then it would be amply sufficient 
to determine the specific gravity of the body in question to 
‘001. In various portions of the paper, however, an accuracy 
to a unit in the fourth place of decimals is indicated. Such 
accuracy would probably only be necessary in case of dispute ; 
but as this is probably one of the most important reasons why 
standardised tests are necessary, it follows that specific gravity 
should be rather more closely defined than has been done by Sub- 
Committee 2. As their definition stands at the moment, one 
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would naturally read “ weights of equal volumes” to mean th 
true weights—+.e., in vacuo—whereas probably nothing of the sor 
is intended. The difference of specific gravity in air and in vacyo 
of a petroleum spirit of about -7 s.g. is ‘0004, so that where the 
fourth place is concerned this correction is not negligible. 

Coming now to the vexed question of distillation, the great point 
is as to what degree of fractionation is necessary. It must be 
obvious that as no quantitative degree of fractionation can be 
specified, it is advisable to reduce this to as near zero as possible, 
consistent with avoiding any splashing over of the liquid. Un. 
doubtedly the Engler flask, when surrounded by a metal shield, 
fulfils these conditions admirably. Other forms of apparatus, 
such as have been recommended, for example, by E. Lawson Lomax 
(Journ. [V. 1918, 13, 15), are inadvisable, bécause too much attention 
must be paid to the dimensions of the attached fractionating device. 
If at any future time methods are discovered of interpreting the 
results of a distillation under increased artificial fractionating 
conditions, then it will be necessary to specify a standard fractional 
distillation with column. In regard to the rate of distillation, 
there is no doubt that two drops per second is a convenient rate, 
and far preferable to the one drop rate, especially where the modern 
fad of having the top of the thermometer bulb on a level with the 
top of the side tube is adopted. With a slow rate of distillation the 
vapours do not rise sufficiently to heat up the expanded portion 
of the thermometer capillary, and low temperature readings result. 
It is a matter for regret that the Committee recommend that the 
drop point be taken from the side tube of the flask, as the ther- 
mometer has really not time to rise to the temperature of the 
vapour under these conditions, especially if its bulb be large. In 
plotting results on squared paper, moreover, it is better to make 
the zero distilled point where the first drop enters the receiver, so 
as to bring this into line with all the other readings. In the argu- 
ment given for two drops per second it is stated that the test takes 
20-25 minutes. This is manifestly impossible, as at the maximum 
rate of distillation given—namely, 5 cc. per minute, and a minimum 
pre-heating period of five minutes—the minimum time is obviously 
25 minutes ; and in practice 30-35 minutes is far more usual. It 
is also stated that a higher percentage distillation is obtained at all 
temperatures, which, again, is either a misprint or obviously absurd. 

The Committee are to be congratulated on the very able manner 
in which they have dealt with such a multiplicity of tests, and also 
on having the results of their work put so ably and lucidly before 
the Institution by Dr. Dunstan. 


The President, having announced that the next Meeting would 
be held on Tuesday, November 14th, it was hoped in the 
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theatre of the Royal Society of Arts, when Mr. Albert Millar would 
rad a paper on: “The Galician-Canadian Pole Tool Drilling 
System,” the Meeting terminated. 


The Sixty-sixth Meeting of the Institution of Petroleum 
Technologists was held at the House of the Royal Society of Arts, 
John Street, Adelphi, on Tuesday, November 14th, 1922, Pror. 
JS. 8S. Brame, F.L.C., F.C.S., President, occupying the Chair. 

The members of Council present were Sir Thomas H. Holland, 
Mr. H. Barringer, Mr. Arthur W. Eastlake, Mr. T. C. Palmer, 
and Mr. Robert Redwood. 

The President said it would be within the recollection of the 
members that Mr. Millar had given them a very excellent paper 
as recently as last April, on the Petroleum Industry of Galicia, 
and he thought Mr. Millar’s present paper might be looked upon 
as complementary to that. 

The Council appreciated Mr. Millar’s efforts in preparing those 

pers, because they entailed a tremendous amount of work. He 
should also like to take the opportunity of saying that the Council 
hoped that Mr. Millar’s excellent example of presenting two papers 
in two succeeding Sessions would stimulate other members of the 
Institution so that many of the difficulties which the Publication 
Committee suffered from would, to a large extent, disappear. 


The Galician-Canadian System of Pole Tool Drilling. 
By Apert Mitzar, A.M.I.Mech. E. (Member). 


INTRODUCTION. 


DRILLING SYSTEMS. 


Although many drilling methods have been tried on the Galician 
oilfields, the Canadian system is exclusively used to-day. It 
lends itself admirably to drilling in formations which change 
frequently from soft to hard and vice versa, necessitating immediate 
change of the speed at which the drilling tools are working, otherwise 
a small or crooked hole would be drilled. In cases where one side 
of the hole is hard and the other soft, with this percussion system 
the drill can be maintained in one position until the hard part 
is drilled up. With the pole-tool system, every change in the 
formation becomes at once apparent to the driller, which important 
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fact signifies a great deal. On the Boryslaw-Tustanowice-Mraznica 
Field, the formation often changes several times within a fey 
feet, as it does practically throughout the whole of Galicia, ang 
the strata dip very steeply as much as 15 to 45° or more. 

Loose belts are one of the chief features of the Canadian drilling 
system, and allow for much give and take, thereby greatly reducing 
the strain on the rods, casing, rig and derrick. The amount of 
power necessary to be transmitted by the belts is under complete 
control of the driller, who tightens or loosens them by means of 
jockey pulleys, and when an extra load is suddenly brought on, 
the slipping of the belts which takes place prevents breaking of 
poles or ropes or the tearing apart of the casing. 

The belts can also be used to supplement the braking power of 
the ordinary brakes, which are fitted to the draw and sandline 
spools, by simply running the belts in the opposite direction to that 
of the spool when lowering in the bailer, tools or casing. 

Among other drilling systems which have been tried are the 
following :—Cable drilling with manilla or wire ropes. The former 
was not satisfactory as the drilling necessitated a wet hole being 
kept. Wire ropes had certainly an advantage over manilla, but 
drilling by the rope system was, on the whole, far from being a 
success, as crooked and “ flat ’’’ holes were often drilled. Failure 
was in all probability not due to the system, but to the fact that 
instead of properly constructed and specially adapted rope drilling 
outfits being used, the ordinary Canadian rig was only slightly 
altered and no extra spool introduced, consequently results proved 
far from satisfactory. 

Two other factors tended to lessen the chances of success with 
the rope system: firstly, instead of using specially constructed 
bits, the ordinary eccentric bit was used, which evidently did 
not rotate regularly, with the result that the hole drilled was 
not round, commonly known as “lumpy” or “ flat.” Secondly, 
the drilling rope was used for sand-pumping, and after the latter 
operation the rope was more or less loosely and irregularly wound 
on the spool, so that when the drilling tools were again coupled 
on and being lowered into the well, the weight caused the loosely 
wound coils to jump and wedge themselves; this undue strain 
not only shortened the life of the rope, but was the cause of many 
fishing scrapes. 

The “ Fauck ” water-flush system has also been tried, and very 
fast drilling has been accomplished, but generally the holes drilled 
were crooked so that it became impossible to continue the bore hole 
with the pole tools, so this system was discarded. Many oilmen 
were of the opinion that the oil-bearing strata were partially flooded 
with water through this means of drilling. Whether this opinion 
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was justified or not, it is difficult to say; nevertheless, the fact 
remains that several wells drilled by this method in richly pro- 
ductive areas turned out to be practically “dry” holes. It is 
quite possible the head of flush water was sufficient to overcome 
the oil and gas pressures when the oil sand was tapped, the column 
of liquid being anything from 1,000 to 1,250 metres or more, 
depending on the depth of the well. 

The “ Raki” and “ Lapp” water-flush systems were also given 
a trial, but were eventually abandoned for more or less the same 
reasons. 

It is quite possible, had mud flush been used instead of water 
with the various flush systems, better results would have been 
obtained. At the point of contact of shale or clay beds with layers 
of hard sandstone the action of the water flush was to wash out 
large and small cavities, which left the drill unsupported in the 
direction of the dip, where support was most necessary. The 
action of the mud-flush would have had the opposite effect, and 
with a little more care on the part of the driller, when running 
from hard into soft strata and vice versa, a straighter hole could 
have been kept. 

In 1913 the “ Rotary ” system was given a trial, and two wells 
were partly drilled by this method. The territory where the drilling 
was carried out was by no means difficult. No. 1 Rotary Well 
was drilled to nearly 600 metres in three months, with 14in., 12in., 
10 in. and 9 in. strings of casing, and the last dimension became 
“fixed.”” The rotary had to be abandoned owing to the crooked- 
ness of the hole, and an attempt was made to drill deeper with 
pole tools. With difficulty the 7 in. casing was passed through 
the 9 in. column and drilling was then continued, but the well 
had to be abandoned eventually owing to the total collapse of 
the 10 in., 9 in. and 7 in. casings, the cause of this being large 
quantities of water which had collected behind the 10 in. and 9 in. 
casing columns in the huge cavities washed out by the flush liquid. 
A Canadian pole-tool rig drilling alongside made 530 metres in 
two months, using 14in., 12in. and 10 in. casing, the latter dimension 
being set at 530 metres. 

No. 2 Rotary Well was drilled with 14in. dia. bits to 40 metres, but 
in inserting the casing it was found it would only go to 28 metres ; 
the bore hole was then underreamed and the casing forced in, 
but the hole was crooked. Drilling was then continued with 
12 in. bits and a depth of 403 metres was reached, but it was found 
the casing could only pass to 129 metres, and although under- 
reaming was resorted to, it could not be forced lower. A 10 in. 
string was then put in, but great difficulty was experienced in 
getting it down to 390 metres, or 13 metres short of the bottom 
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drilled for taking 12in. casing. The well had then to be abandoned 
as the hole was so crooked that the 9 in. casing would not pasg 
through the 10 in. column. The table below shows time made 
in sinking this well :— 







Fastest drilling with the rotary ee 29 metres in 24 hours 
Slowest __,, o ” ” o- 60 ctms. , » 
Average drilled ,, %» 9» oe 7-5 metres ,, 5, 5, 
Drilling during Ist month _,, -- 260 o» 


2nd io ~~ 143 sie 
Plus 15 days inserting casing ; therefore the total drilled was 403 
metres in 24 months. 

When the second well, drilled by the rotary, was abandoned, a 
Canadian pole-tool rig was erected, the site being only 20 metres 
away from the rotary. The progress made was :— 

Ist month wn ae ions my aa i 228 metres 
2nd_ ss, oe sé éa na on a 172 - 
or 400 metres drilled and cased in two months. The depths to which 
the casings were taken were :— 
12 in. casing to 113 metres 
10 in. - » 404 » moveable 
Drilling with the Canadian Ames tool rig— 


Fastest os ‘ 12 metres in 24 hours 
Slowest e° ee ee 2 ” ” ” 
Average metres drilled .. o- « 


This well eventually attained a depth of over 1300 metres. 

The apparent failure of the “‘ Rotary ’’ system was due to certain 
factors. First of all, the American drillers tried to break records 
already set up with the pole tools in territory of which they had 
not the slightest knowledge, and, no doubt, their impatience in 
trying to force the drill through hard strata, by putting on unneces- 
sary weight, was to a great extent the cause of the trouble which 
was experienced through the smashing of bits and twisting off 
of the drill stems. One must also recollect that, in general, 
the drillers were not assisted by the good will of local oilmen, 
many of whom condemned the system even before it had been 
given atrial. On the other hand, the drillers were to blame to a 
certain extent, as they were not willing to accept sound advice 
proffered by experienced men who were thoroughly acquainted 
with the peculiarities of the formation to be penetrated. 

Owing to the slow progress made with the Canadian system 
in the southern parts of the Boryslaw-Tustanowice field, where 
drilling is extremely difficult, and the time taken together with 
increased costs of working, a general movement is being made to 
give other systems a trial. One well is to be drilled by the 
‘ Rotary,” another with a combination of “ Rotary and Cable 
Tools,” and a third with ‘Cable Tools” only. This is a step forward, 
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and results will be eagerly watched, but it is to be hoped that the 

drillers and those in charge will not set out with the idea of setting 
yp new records. To make either of these systems a success, 
siterations may have to be made to adapt them to suit local con- 
ditions, and this can only be satisfactorily accomplished when trials 
are carried out with the utmost thoroughness, and careful observa- 
tions should be made. 

Up to the present electricity has not been used for power 
purposes, but since the war a great deal of headway has been made 
with the preliminaries, and two large oil companies are preparing 
togive it a trial. One of these has its Generating Station situated 
insouth Tustanowice ; there are two turbo-generators, each capable 
of generating 2600 kilowatts. The steam plant consists of three 
“Garby ” Watertube boilers, each having 280 sq. metres heating 
surface and a working pressure of l6atm. The steam will be 
superheated to 350° C. for the “‘ Curtiss” turbines. Three-phase 
current at 3000 volts will be generated, and this will be stepped 
down to 1100 volts for drilling purposes, and at each well a trans- 
former will be installed. 

The work of changing over a number of wells at present using 
steam power to electricity is in course of progress, and the results 
will be watched with the greatest interest. 

Several wells are now being drilled by Diesel motors; the 
drilling progress is somewhat slower than that with the steam 
engine: the deepest well is now over 500 metres, and, so far, the 
greatest satisfaction has been given. The engine used in this case 
is a single-cylinder vertical engine of 60 h.p., with possible speed 
variations of from 90/220r.p.m., this being controlled from the 
driller’s bench. Light crude or gas oil is used as fuel, with air 
injection, and the consumption averages 1400 klgs. per month, 
or approximately 2.25 kigs. per hour. 


DERRICKS AND RIGS. 
CANADIAN PoLE Toot System. 


The derricks and rigs are constructed of wood, this not only 
being a cheap method of building, but is also strong and durable. 
Should a derrick become strained, it can easily be strengthened by 
what is known as “ doubling,”’ which is nothing more or less than 
building a derrick around and on to an existing derrick in such a 
way that the one becomes part of the other. When it is anticipated 
that difficult drilling will be encountered, and heavy strings of 
casing will have to be handled, the derricks are doubled at the 
outset. Owing to the flexibility of the wooden structure and the 
ease with which sudden shocks are absorbed, a great deal of undue 
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wear and tear is taken off the drilling rods, casing and lifting tack). 
Big pulls can be taken with six-sheave blocks which would syjj 
disaster with any construction of a more rigid nature. Elasticity js 
most important point, and one which cannot be toc much 
appreciated when drilling deep wells of over 1300 metres, where , 
column of casing can weigh up to 70 tons, and to this must hp 
added ground friction, which is an unknown quantity, and when 
it is several hundred metres in the ground, and has a tendency ty 
become fixed (frozen), it may almost equal the weight of the casing. 
The following material is required for building a derrick and rig of 
standard Galician type. 


1. Foundation timbers under derrick and rig. 


1l pieces 10in.x 12in. .. im 6 metres ) : 
S « 12 in dia. os ‘ 9 ms ( — a 
2, Wnmxldin .. .« € = Fe 


Derrick framework. 


18 pieces 3in.x Qin. .. we 5 metres . 
50, Sin.x12in. . e } Derrick legs 
40 ,, 2in.x12in. .. +s 6 - Girts 
c i 2in.xX Sin. .. _ 6 “ Braces 
25 , 2in. x 8 in. 5 ne Bs 
— «ws 2in.X 8 in. + A - 
Derrick platforms and galleries. 
6 pieces 2in.x 8 in. 6 metres 
oe 2in. x 8 in. 5 sal 
7 2in.x 8 in. + mt 
_ 2 in. x 12 in. 6 - 
- « 2 in. x 12 in. 5 pas 
S « 2 in. x 12 in. 4 vi 
oS « 2in. x 6 in. 6 at 
- ws 2in.xX 6in. 5 a 
> w= 2in. x 6 in. 4 i 
Crown block. 
6 pieces 2 in. x 12 in. 5 metres 
S « 2 in. x 10 in, 5 - 
S « 2in. xX 8 in. 5 - 
& « 2in.x 4in. 5 mt 
Roof and boarding in of crown. 
15 pieces 2in. x 6 in. 4 metres 
35 ns 2in. x 4in. oe «- 
12 a 2in. x10in. .. ar 4 - 
7 @ 3in. X10in. ... a 4 a 
4 , ljinmxlin .. a Tee 
60 Ci, in. x 12 in. 4 a 
mM « in.X 4in. .. ea 4 cs 
Two rolls of roof falting (or sheet iron) 
Door frames and boarding for derrick sides. 
2 pieces 6in. x 6in 10 metres 


ee a ee ee 
1890 |, fim xlzin : 


. o 6 % 





Draw 


ae mit at em ee he Oh Oe Ge oad 
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Derrick floor. 





























5 tackle: 4 pieces 12in.x12in. .. -- 6 metres 
ld Spe 30 ns 3in.x12in. .. ~ 6 a. 
city is Detritus shoot in derrick with 6 metre channel. 
much 8 pieces lj in.x12in. .. .. 6 metres 
vhere a S « im xem «. ak 4 ns 
1Ust be 4. 32m x 6m .. oe 6 * 
1 when Gangway in front of derrick. 
CY to 2 pieces 8 in. x ++. in. .. .. 5 metres 
Casing, . « 3 in. x 12 -< ai 6 - 
| rig of Draw works. 
1 piece 14 in. x 14 in. 5 metres) 
. + 14 in. x 14 in. 6 os 
> os 14 in. x 14 in. 7 o” 
nd S # 14 in. x 14 in. Ss ~ 
| S « 10 in. x 18 in. 4 os , 
1, I4in. x18 in. 6 ,, | Bearing beams, 
l oe 14 in. x 14 in 6 sf . Samson post, 
me 14 in. x 14 in 7 Res braces, and 
. . 8in.x Sin 6 oS snatchpost 
> = 10 in. x 12 in 4 m 
S 10 in. x 12 in 6 % 
2 « 10 in. x 12 in 7 »» 
S « 8in. x 8 in. 6 o J 
Walking beam and oak liner. 
1 piece I4in.x22in. .. o 7 metres 
, | 6in.xl4in. .. - 2 “ Oak 
Trough and — for sandpump spool. 
2 pieces 6 in. 6in. .. on 7 metres 
S w Zin.x Sim... ae 5 - 
Foundation under drilling engine. 
9 pieces 12in.x12in. .. 0 6 metres Engine sills 
st l12in.xl4in. .. — 5 ~ - block 
eS «- l2in.xl4in. .. ‘i 6 ~ ” ” 
Drilling rig and engine house. 
3 pieces 6in.x 6 in. 7 metres 
oe « 2in. x 6in. + ” 
20» 2in. x 6 in. 5 “ 
30 |, «so ' in. 6 in 6 “s 
— « 2 in. 4in 6 ‘ 
140 —(,, } in. x 12 in 4 - 
100 _—=Ci«,, in. x 12 in 6 = 
50 » in. 4 in. 5 *» 
18 rolls of felting (or sheet iron) 
25 pieces 2in. x 12 in. : 6 ” 
10 =|, «=. Ag in. X 12 in. 4 * ) Rig house, floor, 
10 , 2m x 4in. 6 »  ¢ galleries and 
12 2in. x 6in. 6 ’ steps 
. « 2in.% 10 in. 6 - 
25 ws 2 in. x 6 in. 6 9» ‘ 
16” Smxém .. .. © , >mmeme hous 
S . Mente . = © ws floor 
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Gangways with hand rails. 


6 pieces 6 in. dia... -. 6 metres long 
15 , Igim.xl2in. .. 4 " - 
12 » 2mx 6im. .. 6 “ a 
7 window frames with glass 
3 pieces Gin. x 6in. .. 6 - - Oak for wedges 
400 kilos nails, as follows :— 
75 kilos 4 in 
150 , Sin 
25 , 6in. 
@ ww» tm 


120 ,, roofing and other nails 


RIG IRONS. 


Where possible, everything is made of wrought iron, mild and 
cast steel, cast iron only being used where absolutely necessary. 


List of Parts with main dimensions. 


1 Steel counter shaft with crank, 138 m /m dia. by 3200 m /m long. 
The crank is of cast steel, with three taper crank pin bores 
100 m /m largest dia. 

1 Crankpin, 100 m/m dia., with key. 

1 Oak crankshaft bearing (babitted), 1000 m/m long, 250 m/m 
wide, and 138 m/m dia. 

2 Ditto. 750 m/m long, 200 m/m wide, and 138 m /m dia. 

1 Wrought iron bearing plate, 20 m /m thick, 1000 m /m long, and 
250 m/m wide. 

2 Ditto. 750 m/m long, 200 m /m wide. 

3 Lubricators, cup type. 

1 Wrought iron Bandwheel, 2000 m /m dia., 400 m/m wide. 138 
m/m boxing. 

1 Ditto. 1400 m/m dia. 400 m/m wide, 138 m/m boxing. 

1 Ditto. 1250 m/m dia. 400 m/m wide. 130 m/m boxing. 

3 Bandwheel keys. 

1 Wrought iron Draw Spool, 1750 m/m between bearings, dia. of 
shaft 75 m/m. Drum 370 m/m dia. Pulley 1400 m/m by 
400 m/m. Brake ring 1200 m/m dia. by 135 m/m wide. 

1 Sandline Spool, 2500 m /m between bearings, dia. of shaft 75 m /m. 
Drum 375 m/m dia. Pulley 1100 m/m by 400 m/m. Brake. 
ring, 1000 m/m by 135 m/m. 

1 Steel Brake-band, copper-lined, 135 m/m wide, for Draw Spool. 

1 Steel Brake-band, copper lined, 135 m/m wide for Sandline 
Spool. 

4 Cast iron bearings, babitted and ring lubricated, for Draw and 
Sandline Spools. 

2 Jockey pulleys, with 50 m/m dia. shafts and bearings. 
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4 Cast iron boxings for Jockey Pulley. 
? Jockey pulley Draw Irons and two levers, for Jockey Pulley 
Countershaft. 
rdgee | Lever-shaft. 
| Cast iron Rope Pulley, with 70 m/m dia., axle 600 /480 m /m. 
| Ditto 780 /660 m /m dia. 
| Ditto 1200 /1100 m /m dia. 
| Double cast iron bearing, babitted and ring lubricated for Crown 
Pulley Wheels. 
?Cast iron upright bearings, babitted and ring lubricated, for 
Snatchpost Pulley. 
4 Cast iron bearings, babitted and ring lubricated, 70 m /m dia. for 
Crown Pulley Wheels. 
ld and 2 Cast iron bearings, babitted and ring lubricated, 70 m/m dia. 
ry. for Sandline Pulley. 
| Set of three Joists, 350 m /m high, 2500 m /m long, bolted together. 
| Set of two Joists, 300 m/m high, by 2500 m/m long, bolted 
| together. 
bores § 10 Stirrups for Crown Pulley Bearings. 
| Chain Jacket with double central guide, for 32 and 35 m /m dia. 















































chains. 
m/m§ | — beam shaft, 120 m/m dia., for 14 in. or 12 in. Walking 
am. 
2 Cast iron bearings for Walking Beam Shaft. 
and | Wrought iron Walking Beam Bedplate. 


2 Stirrup bolts, 25 m /m dia. for fastening shaft to Walking Beam. 

| Cast steel Slipper-out, with chain wheel and hand chain. 

| Pitman for 12 in. or 14in. Walking Beam, forged in one piece, 

138 shaft dia. 60 m/m; also fitted with bronze bearings and 
lubricating cup. 

1 Oak Bearing for Pitmanshaft, babitted. 


g- Drilling Engines.—The drilling engines in use are of the, more 
or less, common type used on most oilfields. They are single- 
i. of f cylinder engines and made in two sizes, being rated at 45 and 60 h.p., 
| by I the smaller having a cylinder diameter of 300 m /m and a stroke of 
360 m /m, whereas the secondand larger type has a cylinder diameter 
/™. § of 350 m/m and stroke 400 m/m. Both types are fitted with a 
ke- heavily constructed flywheel and belt pulley of 700 m/m dia. and 
400 m/m face. These engines are fitted with a lightning throttle 
ol. I valve. 

Belts.—All belts used are of woven camel hair, either 12 in. or 
14 in. wide, by 14 m/m thick, the length of the engine belt is from 
16 to 17 metres, sandline spool belt 11 metres, and the tool-line 
spool belt 9 metres. Various belts have been tried, such as leather 
chain belts, steel chain belts (a war-time product), and canvas ply 
2U 
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belting, etc., but nothing has given such satisfaction as the ordi 
good camel hair belt, although well-made leather chain belts have 
run as long as 7 to 8 months. 


Boilers.—The locomobile boiler is the most favoured type on the 
Galician Oilfields and is built in one type and size only, with a 
heating surface of 60 sq. metres and working pressure 10 atm, 
The firebox is of the “ Fox” corrugated type of 1000 m /m dia., 
and 2300 m /m long, thus eliminating all stays and their attendant 
objectionable features. 


Many of these boilers are fitted with steam driers arranged 
in the upper part of the smoke box and lower part of the smokestack. 
As an all-round boiler for hard work and requiring little attention 
it is difficult to beat ; they can be fitted with firebars for burning 
wood or coal as required, but naturally give the best results with 
oil or gas firing. It is possible to force these boilers over long periods, 
running into months, with little or no ill effect, to an extent which 
would be absolutely disastrous to any other type, especially those 
having stayed fireboxes. Under ordinary working conditions this 
class of boiler can evaporate 2200 lbs. of water per hour at 120 lbs. 
gauge pressure, and when forced—3000 lbs. Using crude oil as 
fuel, the quantity of water evaporated per Ib. of oil is from 10 to 
15 lbs., depending on the condition of the boiler and feed-water 
temperature. To obtain the best results with this type of boiler, 
when using oil or natural gas as fuel, it is necessary attention 
should be given to the placing of the brickwork in the firebox. 
As previously mentioned, the locomobile boiler is first class where 
hard work is required, little attention given, and where the water 
is not good, which is often the case on an oilfield, therefore it is the 
ideal type for prospecting purposes. As soon as the well has 
been brought into production, necessitating the running of a 
swabbing plant continuously (and the well being swabbed may be 
from 1000 to 1700 metres deep), as well as heating and manipu- 
lating oil, running pumps, gas exhaustor plant, dynamos, etc., 
this type of boiler is uneconomical owing to the duplication neces- 
sary ; therefore, it is advisable when production has been struck, 
or where a number of drilling wells can be run from one central 
installation, to do away with the small duplicated units, in favour 
of one or more large boilers which can be run with greater economy 
in fuel and upkeep expenses. Many of the oil companies now 
operating in Galicia have at last commenced to realise this, and, 
instead of having as many as five or six locomobile boilers grouped 
together under one roof they are installing large bricked-in boilers 
with a view to obtaining higher efficiency. The type of boiler 
being adopted by many companies is that known as the “ Tisch- 
bein,” which is well adapted to oilfield work, having both large 
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yater and steam spaces, and the products of combustion can be 
fally utilised ; great care, however, must be taken when erecting 
snd bricking-in these boilers. The water for the supply of the 
Boryslaw-Tustanowice-Mraznica field is collected from the various 
reams passing through the field, into which is let the sludge and 
refuse from the wells. The one drawback to the bricked-in boiler . 
yith complicated flues, when using oil or gas fuel, is the chance of 
explosion, the cause of this is generally carelessness on the part 
of the firemen through allowing unburnt gases to collect in the 
bricked flues when firing is interrupted, and restarting before the 
wcumulated gases have been given time to disperse. To minimise 
the damage which might thus be caused it is advisable to place 
safety ‘‘ explosion doors ’’ in such places where the gases are most 
likely to accumulate and the effects of the explosion most severely 
felt. ‘There are other types of boilers in use, such as the Babcock 
Willcox and Duerr Guehr, and both have given satisfaction. Under- 
fred tubular boilers have also been used, they are, however, not a 
practical type, as that part of the boiler subjected to the greatest 
heat, is also that part where the sludge collects ; the boiler itself 
is liable to very uneven expansion of the shell plates, therefore 
trouble is often experienced. 


Superheating.—Steam driers have been used on the oilfields for 
many years in conjunction with the locomobile boiler, they are 
placed in the upper part of the smokebox and lower part of the 
smokestack. For several reasons superheated steam has been 
very little used, as the engines, pumps, etc. are not constructed 
for its use and the trouble experienced in effectually insulating the 
steam lines against risk of fire. Practically all insulating materials 
are porous, and in the neighbourhood of the well soon become 
saturated with oil, and although sheet iron has been used to protect 
the insulating material, still the oil finds its way in, consequently 
the use of superheated steam is more or less dangerous. Of course, 
the temperature could be regulated, but anyone knowing the 
Slav fireman will at once realise how difficult it would be to carry 
this out successfully. 


Steamlines—Insulating Materials.—Steamlines and their insula- 
tion are seldom given the attention they demand, in fact, they 
generally appear to be the most unnoticed and neglected part of 
the installation. The steamlines are very often either too small 
or too large in diameter, the number of superfluous fittings used is 
astounding, and it has certainly required a considerable amount of 
ingenuity on the part of the “ fitter’ to get them allin. As these 
fittings are generally of the cheapest and poorest type it is found 
that very soon after the steamline has been put into work it is 
leaking throughout its entire length, and great losses are caused 
2U2 
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by the use of cheaply and badly constructed valves. The chief 
loss, however, is through bad insulation. Quite three-fourths o 
the steamlines on the Galician oilfields are insulated by means of 
twisted straw wound round the piping; this in turn is plastered 
over with clay or mud and protected by inferior tarred felting 
Flanges and joints are usually left exposed and one often sees many 
metres of pipeline entirely unprotected, with the result that jp 
many cases the steam consumption is over 75 lbs. per h.p. 
hour. The fuel consumption statistics show that in 1920 over 
49,500 tons of crude oil were consumed, or, one-twelfth of the 
production, and in 1921 over 49,000 tons representing approximately 
one-tenth of the total production. In addition to this, over 
400 cub. metres of gas per minute were also burnt. The above 
figures apply only to the Boryslaw-Tustanowice-Mraznica Field, 
and emphasises the enormous wastage which is going on. A large 
amount of money is being spent in preparing to electrify parts of 
the field, other prospectors are advocating the use of internal. 
combustion engines, and all deplore the heavy costs in connection 
with drilling and producing to-day, yet, strange to say, no one seeks 
an immediate partial solution of the problem by dealing with the 
steam generating and power plant in such a manner as to ensure 
the greatest working efficiency and economy. It would be difficult 
to find anywhere the first principles of steam and mechanics so 
neglected as they are on the Galician oilfields. Fuel consumption 
could be greatly reduced, and the cost of production thereby 
cheapened, in the writer's opinion, if more care was taken with 
the existing plant until steam is superseded by electric motors 
or internal-combustion engines. 


DRILLING BITS. 


(CanaDIAN Poe TOOL.) 


The eccentric bit was first used in Galicia about 30 years ago 
and is the type principally employed at the present time. If 
sufficient care is taken to see that the bits are of the right dimensions 
and properly dressed, no trouble should be experienced in drilling 
both a straight hole and one of sufficient diameter to allow the 
casing to follow on easily, with the larger sizes. 

Crooked or small holes can be avoided, and a great deal of the 
time taken up in underreaming saved, if, when the bit is with- 
drawn from the borehole for re-dressing, it is carefully examined 
and the signs of wear rightly interpreted. Small or crooked holes 
are often caused by carelessness on the part of the driller when 
running into hard strata or vice versa, running a bit too long, 
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nis-reading the wear of a bit, and also by badly shaped and badly 
dressed bits. 
When boring in hard strata, it is advisable to keep the bits as 
thick as possible, whereas for clays a slightly thinner bit may be 
wed with advantage ; as a rule the eccentric bit is too thin, and 
the outer wing, or underreaming part, far too narrow. An improved 
«centric bit for use when drilling through hard sandrock, limestone 
or quartz, is constructed so as to give longer life to those parts 
vhich wear the quickest, and which, when they have become 
yorn, are a frequent cause of a hole being drilled out of truth. 
The inside part of this improved bit is made with a “rib” or 
“wing,” which counteracts undue wear, and at the same time 
retards the speed of the drilling of the foredrill, thereby giving 
the wing or underreaming part of the bit a fair chance to properly 
perform that work for which it was constructed, i.e., the drilling 
of a clean round hole. The winged portion has by far the most 
york to do, and if it is not given sufficient time to do it in, the 
result is—a smali and ragged hole requiring much underreaming, 
consequently slower drilling progress. To achieve good results 
vith maximum drilling speed, the bits should be dressed in the 
following manner :— 


(a.) Length of foredrill one-half the diameter of the casing. 

(b.) Width of foredrill, two-thirds of total width of eccentric bit. 

(c.) Thickness, 3 in.—4} in. for the larger sizes. 

(d.) The wing should be made as wide as practicable, in fact, 
the wider the better, especially when one is drilling through 
steeply inclined strata. 


(Eccentric Bit DIMENSIONS.) 
Total width of Weight in 


Size. Collar dia. Length overall. cutting edge. kilos. 
in. m/m. m/m. m/m. 
4. C(t 160 or 180 =... +1200-2000 ... +333 =... «240-270 
3 .. 160 ,, 180 .. 1200-2000 .. 285 .. 230-270 
ae 140 ,, 160 .. 1200-2000 .. 247... 175-210 
9 140 -- 1200-2000 .. 212 .. 150-190 
7 105 ,, 125 .. 1200-2000 .. 175 «.. 125-145 
6 go. 106 .. 1900-9000 .. M3 .. 80-110 
5 80 os 1200-2000... | 60— 90 
4 60 ,, 80 ee 1200-2000 oe 85 oe 40-— 60 


Hoor Bir. 


This bit, as the name implies, is shaped like a hoof and is used 
with much success for straightening out holes which have become 
crooked when drilling in steeply inclined strata, or running out of a 
soft formation into a harder one. It is also a very valuable tool 
for use when side-tracking casing and lost tools, and for this last 
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purpose there is nothing better. The angle at which the hoof 
is dressed depends on the work to be accomplished ; when starting 
to sidetrack casing or lost tools, an angle of 30—35° is the best, 
and as the work progresses, this is reduced to about 20°. When 
straightening a crooked hole, the angle of dressing should be kept 
as small as possible, or about 5—8°. 


UNDERREAMERS. 


The underreamer plays almost as important a part in the drilling 
of deep wells with the Canadian system as does the bit itself. The 
type used is that known as the “ Fauck” double underreamer, 
The “dogs” (cutters) are made of tool steel, such as would be 
used for cold chisels. It is not advisable to use cast steel owing 
to its brittleness, as, should they break, a good deal of time would 
be lost in either fishing, sidetracking or drilling them up. These 
underreamers are made for use in the following size casings :— 


Size 1, for 12in., 10 in. and 9 in. casing 


» 2, » 7 in. ” 
o & « 8m. “ 
. 4, 5 in. ” 
~ = 4 in. an 


It is now becoming a general practice, when underreaming 7 in. 
and smaller holes, to screw together two double underreamers; 
by doing this the work is not only accomplished much more quickly 
but a vertical hole is obtained. An additional advantage is that 
the reamers can remain working much longer before withdrawal 
for re-dressing, which means a great saving of time. A hole which 
has been drilled, slightly crooked 20—30 metres from the bottom, 
thus preventing the casing from moving freely, can in most cases 
be straightened out by screwing together two or three double 
underreamers with a long sinker bar below and above. It some- 
times happens that after a hole has been drilled and cased, the 
strata creeps slightly in places, necessitating withdrawal of the 
casing, and as filling up and re-drilling out the hole is a tedious 
business, the above method of duplicated underreamers has been 
tried, with excellent results. 

Where the formation permits, it is customary to drill from 8—1l5 
metres ahead of the casing shoe and then to underream and case 
that part off before drilling deeper. Underreaming is a tiresome 
process, but is very often not given the necessary care and attention, 
as many drillers consider it to be more or less a waste of time. 
To drill deep wells successfully, and to carry strings of casing as far 
as possible, just as much attention must be given to underreaming 
as to the actual drilling. The following table gives the greatest 
outside diameter of the standard casings, and the sizes to which 
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the underreamer dogs should be adjusted for use with the casing 
given below :— 


Casing nominal size. Greatest outside dia. Underreamer dogs. 
in. m/m. m/m. 
14 oe 365 ee 385 
12 ee 315 ee 335 
10 ee 275 oe 295 
9 239 oe 257 
7 ee 203 oe 220 
6 ‘ie 172 wi 188 
5 140 ee 155 
4 110 oe 125 


With shallow holes and comparatively light strings of casing, 
it is possible to judge, both by the eye and by touch, whether it is 
going in easily or not. But when manipulating heavy strings 
weighing from 30—70 tons or more, it is easy to insert a fresh 
length without noticing the slight jarring motion, as is the case 
when a lighter string is being let into a tight hole. Sometimes 
easing, which to all appearances has gone in quite nicely, is found 
afterwards to have become more or less “frozen” and is only 
moved with the greatest difficulty. There is also a danger of the 
shoe length being so badly damaged that it either has to be cut 
off and drilled up, or the whole column withdrawn, to change the 
damaged piece. In Galicia, the type of casing used (inserted joint) 
cannot be driven to any great extent, and the space between any 
two casing columns is so small that it would not permit the use 
of a shoe with a shell thickness more than 9—l10m/m. (The 
ordinary casing wall is 7} m/m.) 

It might be said that “ over underreaming ” is also not good, 
especially in territory where the strata is very broken up or one 
has to deal with finely laminated shales, as caving behind the casing 
is likely to give much trouble, and might end in the loss of dimension. 

Underreamers are seldom used when drilling boreholes from 
10 in. upwards ; sometimes, when drilling with 9 in. tools ; but with 
the 7 in., 6in., 5in. and 4 in. tools, every metre has to be under- 
reamed. Drilling and underreaming is never done simultaneously 

for the following reasons :— 


The underreamer prevents the free throw of the tools 
and their unhampered free fall. 

The weight of the tools is not much more than is necessary 
to overcome the resistance caused by the underreamer, therefore 
the effect of the blows of the bit would be considerably reduced. 

When underreaming in quickly changing strata, consisting 
of hard laminated shales interspersed with thin layers of 
sandstone, the dogs of the underreamer would tend to get 
hung up on ledges left behind by the bit, and in this case 
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the effect of the underreamer following the bit would be t 
loosen large pieces, which might wedge and trap the bit. 





Sinkerbars are generally made of mild steel and in one piece, 
When made of iron, steel pins and boxes are welded on. Weights 
and measurements are as follows :— 





Sinkerbar Length Approximate 


Size of drill. collar. overall. weight in kilos, 
m/m. metres. 
18in., 16in., 14in. .. -- 9160 of 180 .. 3 .. 470-530 
16in., 14in., 12in., 10in. .. 160 ,, 180 .. 8 .. 1250 
wok we ee ee 140 ce @B es 960 
it ae an ws 125 oe as 770 
7in. &6 in. .. ae -- 105 a. a ae 540 
OM ’ 90 9 450 
GM «« a oe os 80 — ee 350 
Sak «. — ‘ ie 60 a a. 270 


* This is a short sinker used when spudding in. 


Sinkerbar Length Approximate 


Size of casing. collar. overall, weight in kilos, 
m/m. metres. 
6 in. and 7 in. oe o- ae 80 oe 7 se 270 
4 in. ,, 5 in. ° o< 70 ° 7 ‘ 210 


These latter are sinkers used in conjunction with a “ Swab.” 


When using sinkers of large diameter in the smaller sizes of 
casing, allowance must be made for passing the necessary fishing 
instruments in case of accident. It is sometimes the practice to 
forge down the upper part of the sinker so that an instrument 
can be passed over. 

Nothing is to be gained by using a light sinker, whereas a large 
diameter heavy sinker possesses several advantages ; the sinkerbar 
is more rigid, therefore greater concentrated effect, and the casing 
is not so badly “ flogged ”’ as would be the case with one of smaller 
diameter ; also it is much easier to keep a vertical hole, drilling 
proceeds quicker, and the chances of breakages, with consequent 
loss of time and money, are fewer. 


Owing to the weakness of the tool joints of the 4 in., 5 in. and 6 in. 
bits, and the liability of their becoming unscrewed whilst drilling, 
it is advisable to have the bit welded on to the sinkers; this 
eliminates all possibilities of breakages and the chance of a bit, 
after having broken off, being driven into the side of the hole under 
the casing, which makes its recovery very difficult. Although not 
general practice, the swabbing jars are very often welded on to 
the sinkers. 


Jars.—The jars used are of the usual round pattern, and the 
stroke used for drilling is 25 ctm., for fishing 50—60 ctm. and for 
swabbing also 50—60 ctm. 
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Substitutes.—These are of the usual type, excepting those some- 
imes used with heavy tools, which are made with a link movement. 
he advantage of the latter is, that breakages are less likely to 

ur than with the rigid pattern, and a good dealeof stress is 
aken off the jars and drilling rods. 


Drilling Rods.—When the Canadian system of drilling was first 
iatroduced into Galicia, ash and hickory poles were exclusively used, 
ater on, combined strings of ash and iron poles, but as the wells 
vere drilled deeper, and the drilling became increasingly difficult, 
iron poles entirely superseded the wooden ones. Only rods made 
df first-class iron are suitable for drilling purposes, some prospectors 
fyvour @ fibrous iron. Mild steel rods have been tried but proved 
useless, as they quickly become crystallized and brittle. Iron with 
a tensile strength of 36-42 kig. per sq. m/m with 20-25 per cent. 
dongation is the most suitable material. The life of a string of 
good iron rods, drilling at a depth of 1300-1500 metres, is approxi- 
mately three months, whereas a string of mild steel rods commence 
to crystallize and break within the first month ; this is especially the 
case in caving or sticky formations, when the rods are most severely 
stressed. It is not unusual when fishing for stuck tools, and much 
upward jarring is done either from the beam or with the tackle, for 
iron rods to stretch without breaking as much as from 2 to 3 metres 
and even more per rod (the rods are 11 metres intitial length) with 
a reduction of as much as 3 to 5 m/m in diameter, this “ give ”’ is 
a very essential quality. 

All rods should be thoroughly annealed before leaving the works, 
and they should not be laid in a wet place after the pins and boxes 
have been welded on, but should be cooled off as slowly as possible 
in order to avoid any chance of local hardening. The very best 
smithy coal or coke should be used for welding, and of recent years 
the lack of this commodity has been very severely felt on the 
Galician oilfields and many badly spiked wells can trace their trouble 
to inferior welding of the drilling rods. 

When a rod breaks during drilling, there is generally very little 
difficulty in its recovery together with the string of tools, but a rod 
breaking, either during letting in or pulling out, is a very much more 
serious matter, as the tools may run away many hundreds of metres. 
Should the hole be dry, there is every danger of a great deal of 
worry and trouble being incurred, as well as months of expensive 
and weary fishing, before the tools are recovered. A good plan is 
to give the rod men a premium for detecting flawed rods during 
pulling out or letting in, and it is surprising how expert they become 
in finding flaws which the inexperienced man would not detect. 

Iron drilling rods are made in three sizes :—30 m/m dia. when the 
well is first started and are kept in use until the well is 300-350 metres 
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deep, 26 m/m dia. rods are used from 350 to 650 metres, and 22 m/m 
dia. rods are used for any deeper drilling. All rods are aboy 
1l metres long and weigh without pins and boxes :— 


rter hour 
for a well about 1400 m. deep and about one and a-half hours for 
withdrawal. The pins and boxes used with the 30 and 26 m/m 
rods are heavier and larger than those used with the 22 m/m rods, 


Standardization of Tool Joints.—Galicia is probably worse off in 
this respect than any other oilfield, and very little has been done 
towards adopting a standard joint for drilling and fishing took, 
There are at present four different types in use, neither i 
any great advantage over the other, there being only a slight 
difference in either taper, threads per inch or shape of threads; 
this all tends to confusion and is likely to result in accidents. 

Taking into consideration the risk and enormous cost of success. 
fully drilling wells 1300-1700 metres or more, even when first- 
class plant and tools are used, it is surprising to note how small the 
effort has been to introduce one standard gauge. There are firms 
operating on a large scale in different parts of the field, using tools 
with different types of joints; this is explained by the fact that 
section foremen or non-practical men, are allowed to order tools, 
the former order to any gauge they particularly favour, and the 
latter, not possessing the necessary knowledge, have to leave the 
matter of gauge to the manufacturer. 

As special tools have very often to be borrowed by one section 
from another, confusion results. Joints have to be hurriedly 
worked over, or special connections made. Economy combined 
with maximum efficiency can only be obtained if there is one 
standard tool joint and when each individual class of tool is made 
to the same specification, thus rendering all tools interchangeable. 
It is advisable, however, when possible, to keep each set of tools as 
an individual unit, as, after a set of tools has been working and the 
joints have been made and broken several times, the pins and 
boxes adapt themselves to one another. 

Too much force is generally exercised when screwing up tool- 
joints, which suffer in consequence, as either the threads, pin or 
box are strained, and this is a frequent cause of fractured pins or 
burst boxes. With properly made joints, the friction hold which 
prevents the tools from unscrewing whilst in use should be evenly 
distributed over the threads, and the bringing of the two collar 
faces together should be sufficient to lock the joints securely 
without application of undue force being required. But, as a rule, 
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nd 22 m/m too much dependence is put upon the friction hold of the collar 
@re about ces, and not of the threads. There are two bad practices which 
cannot be too severely condemned : the first is the use of thin 
er rod washers between collar faces, when the joints will not pull down 
”  » face to face, and the second the hammering of joints to facilitate 
: srewing together. 
rter hour f Well-made joints should come together to within one and a half 
hours for to two and a half m/m without applying chain levers; then they 
26 m/mf should screw up tightly. Another thing which will strike any 
1/m rods, f careful observer are the haphazard methods used when making and 
rse off in ing tool joints; the most elementary principles are either 
pen done disregarded entirely or not understood, and it is not at all an 
ng tools, f MCOMMOon occurrence to find gauges which have been several 
ossessing years in use considerably worn, with the threads badly strained and 
@ slight their shape lost. If, for instance, a 7 in. drill were ordered to a 
hreads 4 tain gauge from one works, and a sinker with the same type of 
’ | joint from another works, one would be more surprised if they did 


8. 

success. 4 it and screw up properly, than if they did not. Every company 
n first. should have a complete set of gauges, and every tool, whether new, 
nall the 4 * in after repairs, should be carefully gauged as soon as it is taken 


re firms 4 % the property or put into the stores. Dimensions of tool 
joints chiefly used are :— 





too 
~ re Top of Base of Height Threads 
Nominal size of hole. Collar. pin. pin. of pm. per in. 
r tools, m/m m/m m/m. wm/m. 
nd the § !8in., 16in., 14in., 12in., 10in... 180 .. 100 .. 130 .. 150 .. 6 
ve the 18in., 16 in, 14ie., 18 in., 10im. .. 1008 .. W@W .. 6... 16 .. G 
l0in., Qin. | 6 Se ne. Ue os : Sais Eee eeee 
Tin. ee e+ $e co ae oe OS ee OY. Tew is @ 
ection 7in. ve és ie oo MB a 6B in orice 
ried] 6 in. oe an “- s+ a ae Bae SE ot See 
Cay ey 6in. os os es - Ww Ste a Sw oe 
ibined § Sin. ae + ea + Mae Ss. eos eee 
is one § 4 in. o (eRe Aten i 75 7 


made Maintenance of Plant and Tools.—As in all other branches of 
eable. engineering, plant and tools should be maintained in first-class 
ols «8 | order, but in the mining section of the petroleum industry 
d the machinery is seldom attended to until there is a breakdown, and is 
sand | often only fit for the scrapheap when with proper attention it 
might have lasted many years. 

tool. The same thing applies to tools. Very little is done to maintain 
in or | tools in first-class order, which is absolutely necessary to obtain 
as @ good and economical results. Rigs are allowed to get out of truth, 
‘hich | causing ropes to wind badly, blocks and tackle, through not being 
enly | periodically overhauled and cleaned, run hard, and help to destroy 
ollar | the ropes. Drilling engines often run until they almost knock 
rely | themselves to pieces before a repair is effected, and any kind of 
rule, | jubricant is generally considered good enough for drilling plant ; in 
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fact, the whole equipment is more often than not maintained in, 
most slipshod manner. 

The eagerness to get down to oil appears to blind responsible ff jake b 
persons to the fact that the cheapest, quickest and safest manner to ret 
to get there is to treat the enterprise as an engineering proposition, 

even to the minutest details, as the present method of “ anything J parde 
will do” and absolute lack of system if applied to any other | 
engineering undertaking would spell disaster. Boilers are often object 
not scaled until the tubes are badly leaking, when scale is removed § ghich 
up to }in. thick and more, and no thought has been given to the jarrin 
enormous waste of fuel which has been going on; and where an instru 
auxiliary boiler has not been provided, as is often the case, the well The 
has to be shut down whilst the repair is carried out. Lack of fore. 9 og ail 
sight in providing casing, tools and other necessary materials well 
ahead of time is a frequent result of loss of drilling time and money ; upwa 
this is especially the case where wells are situated in out-of-the-way J} the s! 
places. What would be the result in a large engineering works if An 
half the machines and men were idle because the supply of a certain dog, 
material had been overlooked ? tools 

Statistics regarding stoppages due to repairs and waiting for 
materials would be interesting, especially if the monetary losses Th 
were calculated, and would do more than anything else to convince J yhic 
the prospector where his “economy ’’ proves to be most extravagant. F tools 

All tools should be periodically inspected by a competent man; § .sfes 
drills, underreamer-bodies, substitutes and sinker-bars, ought to has | 
be annealed at intervals when in constant use. As soon as tools § yj) 
are finished with, they should be annealed, dressed and all joints § whe; 
carefully gauged and brought up to standard before they are § The. 
stored away. : a th 


FisHinc INSTRUMENTS. TQ 


Of all tools used when drilling with the Canadian Pole Tool § % 
System, fishing tools have the greatest variety, and standardised colli 
types are very few. This is accounted for by the fact that hardly § far 
any two wells are “spiked” in exactly the same manner, and J Delt 
although there are rules which govern the mode of procedure in witl 
every case, still, the strength and construction of the instrument mil 
depend on circumstances, and must be adapted to the individual T 


requirements of the well. unc 
The most frequent of all “spikings” is the breaking of rods } 
whilst drilling, and their recovery is seldom difficult. For this wol 
purpose a standard tool is made, known as the “ universal socket,” as 
it being a combination of the tongue and slip sockets ; the slips are 
are used when taking hold of a plain rod, but when a rod breaks / 


just above the box, then the tongued portion is used. In cases 
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where the tools have run away, either during letting in or with- 
drawing, or where tools have become stuck, it is not advisable to 
take hold with a bulldog instrument, and in such cases it is better 
to remove the slips and use the tongue part. If the tools refuse to 
move, then, with a little upward jarring, the tongue, which is of 
hardened steel at its edge, shears through the rod and the instru- 
ment can be removed. If, for instance, the socket has gripped an 
object of thicker dimension than a drilling rod, say, at a joint 
which cannot be sheared through like the rod, then by upward 
jarring the pin which holds the tongue in its place is sheared, the 
instrument releases its hold and can be withdrawn. 

The “ Universal Socket ” is one of the most useful and reliable 
of all fishing instruments ; it is made in two sizes, one suitable for 
use in 5in. and 6in. casings, and the other for 7 in. casing and 
upwards. It is constructed of mild steel throughout, excepting 
the slips and tongue, which are made of tool steel. 

Another very useful socket is that with a single sliding 
dog, and is employed where it is necessary to loosen up stuck 
tools by jarring of long duration, also for unscrewing drilling 

les. 

The Open Socket, either one or two legged, is another instrument 
which is used when one has to grapple for twisted rods or bent 
tools. A “Tute” or Taper Die Socket is the most useful and 
safest of all, and is used for connecting on to tools where the pin 
has broken off, or for unscrewing tools, drilling rods, etc., and when 
well screwed on, can also be used for upward or downward jarring 
when loosening up tools which have become fast in the well. 
The best taper for this instrument is 2.5 m/m per hundred, and 
a thread of 8,9 cr 10 per inch is usually cut ; the inside of the tool 
is oil-hardened. 

There are two kinds of Casing Swedges, the plain-fluted type 
or common swedge, which is used when starting to swedge out badly 
collapsed casing and the improved Roller Swedge. The latter is by 
far the safest instrument, as it is not likely to become jammed, 
neither does it wear the casing, and more rapid progress is made than 
with the common swedge. Both types of swedge are made of 
mild steel, and the rollers are of tool steel, oil-hardened. 

There are many types of Casing Spears, but most of them are 
uncertain as regards releasing hold when it becomes necessary. 

Hooks, Spuds and Rasps are made to suit the work in hand ; it 
would be difficult to make a standardised tool of this description, 
as their shape depends entirely on the job for which they 
are intended. 

A Standard Rope knife is made, but it is an instrument which is 
seldom required. There are two types of rope spear—the single 
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and double wing—the former is more often used, and a plate 


casing, in order to prevent the spear being driven too deeply int 
the rope. 

Fishing Poles are made in three sizes, 40 m/m, 65 m/m an 
70 m/m diameter, the latter being more frequently used. 
are made of mild steel, the pins and boxes are not welded on, but 
form part of the fishing pole ; they are 8} metres total length. The 
larger diameter fishing poles are only used in extreme cases, such 
as pulling loose “frozen” strings of casing or fishing for runaway 
casing. Owing to their great weight, every care has to be exercised 
when using them, as trouble often occurs when doing so. A 
string of 70 m/m poles, 1400 metres long, weighs approximately 
42 tons; jackscrews are more often used in conjunction with 
fishing poles than hydraulic jacks, as these are liable to freeze up 
in wintertime. The 40 m/m poles are generally used for unscrewing 
drilling poles and other tools, also for jarring, but are seldom used 
for tension fishing. 

When the tool attached to the poles has taken hold, if upward 
jarring or a direct pull with the tackle has no effect in pulling loose 
the object to be recovered, the jackscrews are put on and the 
poles then put in tension, that is, after the weight of the poles has 
been taken up, jacking is continued until they are stretched from 
5-10 centimetres; the poles are then left to recover themselves, 
the time allowed being anything from 1 to 12 hours, or even more, 
according to circumstances. This operation is repeated time after 
time, until the object has been freed, or if unsuccessful, another 
method has to be tried. 

Fishing of the above character may take days or even months, 
and it is not unusual to hear that the fishing poles have been 
stretched over a period of one to two months as much as fourteen 
metres and more. Tension fishing requires a great deal of skill and 
patience ; if the rods are stretched too quickly, and not given a 
fair chance of recovering themselves, breakage is almost certain 
to occur, and the recoil of the heavy rods will render an already 
difficult fishing scrape almost hopeless, and, at the very best, 
will greatly prolong its duration with the attendant expense and 
worry. 

Another very useful standard fishing tool is the Impression 
Socket, which is used for taking impressions of lost tools, etc. 
It is a most necessary instrument and cannot be employed 
too often during fishing operations. The bowl is usually filled 
with wax, and with this the impressions are taken. This im- 
plement stands in relation to the driller as does a stick to a 
blind man. 
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The most usual difficult fishing jobs met with when drilling with 
the Canadian Pole Tool System are as follows :— 


(a) Runaway strings of casing, when the casing is not only torn 
into strips, but also telescoped as much as three or four 
lengths, one inside the other, As an instance of this, 1200 
metres of 5in. casing ran away ten metres, the piece of 
casing which was held in the clamps and was originally 
above the level of the derrick floor was located 90 odd 
metres deeper. 

(b) Tools with several hundred metres of rods, which have run 
away anything up to 1000 metres and more, the tools becom- 
ing bent and the rods breaking off time after time, twisting 
and bending themselves into all kinds of inconceivable 
shapes. 

(c) Broken off tools which have been drilled upon and been driven 
under the casing often give much trouble, especially if the 
formation happens to be very hard and does not permit 
side-tracking. 

(d) Runaway tools which have carried several hundred metres 
of casing with them generally forms a very difficult fishing 
scrape. 


It is not always the original accident which proves fatal in a well, 
but complications ensuing either through mishandling or lack of 
foresight ; very often the driller is a great deal to blame through 
giving inaccurate information as to how the spiking actually 
occurred, resulting in a simple fishing job turning into a difficult 
and prolonged operation, and sometimes even in the abandonment 
of a well. 

If it is expected that the fishing job is liable to become compli- 
cated, as is the case with runaway casing, tools, etc., no instrument 
should be let down the borehole before accurate measurements 
have been taken to ascertain the exact depth at which the casing 
or tools lie. Whenever possible the well should be measured by 
rods and not with a rope ; an impression block, on to which a pair 
of jars and above them a sinker has been connected, is coupled 
on to the rods, by this means there is the advantage of measuring 
up the hole and taking an impression of the lost tools or casing at 
the same time. The impression block should only be a fraction 
smaller in diameter than the inside dimension of the casing, and 
it should be seen that tools for fishing are connected in the above 
manner, as careless drillers sometimes couple up the tools as for 
drilling, é.¢., the jars above the sinker, whereas the jars should be 
below, so that in case a tool becomes trapped, it can be jarred free 


again. 
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The first tool used for taking hold should be so constructed th 
it can be easily disconnected from the tools being fished for when 
ever required. In a case where a number of rods have run away 
with the tools and cannot be recovered, either because the bit has 
become bent, or, what is more likely, the jars have opened ou 
instead of jarring upwards, which will probably end in furthe 
breakages, the rods should be unscrewed. Three tools can be 
used for this purpose, the ordinary socket, the single sliding wedge 
socket or a taper die socket, the latter is the most reliable instrument, 
as it can always be screwed on or unscrewed at will. After the rods 
have all been unscrewed a direct connection can be made on to the 
tools, when the condition of the lost jars can be ascertained ; should 
they move freely, upward jarring can be tried ; should the tools 
not be freed, then the jars should be uncoupled from the sinker, if 
any difficulty is experienced in accomplishing this, a little upward 
and downward jarring will generally loosen up the joints and they 
can then be easily uncoupled. As soon as the jars have been ex- 
tracted a connection should be made with the “ taper die socket” 
on to the sinker ; after this has been withdrawn there is only the 
bit to be dealt with. 


The advantage of unscrewing the bent tools one by one is that as 
a unit their recovery would be difficult, perhaps even impossible, 
but by uncoupling them one after another they can be removed. 
Premature jarring out of bent tools may result in their becoming 
so tightly wedged in the casing, that the latter has to be withdrawn 
together with the tools, which is both a tedious and risky operation, 
or the casing may be badly damaged by the bent tools being forced 
through. 


In addition to accurate measurements being kept as to the depths 
where the lost tools or casing lie, detailed measurements should be 
kept of any fishing tool let down, so that in case one is left behind by 
accident the new situation can be accurately dealt with. It is 
good practice to measure and trammel the fishing réds or poles in 
order to ascertain any permanent stretch which may have taken 
place. 

A good method to loosen up casing which has become “frozen” 
is to let in tubing, which has been connected up to the steamline 
into the well, and then to steam the casing for any time up to 24 
hours. The effects of this procedure are :-— 





(a) The casing is expanded circumferentially, and the cavings or 
other matter behind the casing is forced back so that when 
the casing contracts on cooling down a free space is left 
between it and the walls of the borehole sufficient to allow 
it to be moved. 
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(c) 


5” STEEL CASING FISHED OUT FROM A DEPTH OF 1150 
METRES. TO THE RIGHT A KNOTTED DRILLING POLE IS TO 
BE SEEN, WHICH WAS ALSO FISHED OUT. 
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(6) An accumulation of paraffin wax behind the casing will very 
often cause it to stick, it can be easily freed by the above 
method. 

(c) Another effect of the heating is to expand the column along 
its axis (length). During this process the weight of the 
casing should be taken by the tackle. 

(d) After it is considered that the casing has become sufficiently 
expanded, the casing dogs (clamps) are replaced, steam 
shut off, and the pull exerted by the contraction when cooling 
down generally gives the desired results. 

When freeing casing by this last method, one must take care 
that it is not “‘ over expanded,” otherwise it is liable to tear apart 
on cooling down. 
Jarring.—Jarring loose is one of those simple operations which 
through mishandling and want of thought are often the cause of 
serious complications. A few hundred blows with tools of the right 
weight will nearly always have the desired effect, whereas many 
days of jarring with tools of insufficient weight generally ends in 
the breaking off of drilling rods, sinker bar or jars, owing to their 
becoming crystallised. 
After all rods have been extracted and the hole is so far clear 
that a direct connection can be made on to the lost tools, the 
“jarring ” bar can be lowered in; the weight of this should be at 
least three times that of the lost tools to be recovered, otherwise 
the jarring will have no effect. It is quite a common occurrence to 
see drillers trying to jar a tool loose, using a jarring bar weighing 
one-third less than the tools he is trying to free, and one frequently 
hears it remarked that jarring has been done for days until the pin 
had been jarred off the sinker, or until the sinker had broken in two, 
and still the tools refused to budge. The driller is under the belief 
that the effect of his jarring has been tremendous, but in reality 
it has only had one effect, that of crystallising the upper part of 
the lost sinker, and the bit has not felt the effect of the blows 
delivered at all. 

Frozen casing is seldom loosened up by jarring in Galicia, but 

when this method is resorted to, the casing must be first put in 

“tension.” 

All fishing jobs call for great care and foresight combined with 

skill and ingenuity and an unlimited amount of patience. Undue 

haste and loss of patience is almost always fatal to the achievement 
of satisfactory results. 

CASINGS. 


It is usual practice to start the wells with 18 in. or 16 in. riveted 
casing, made of 5 or 6 m/m sheet iron, after the hand-dug well 
from 5 to 10 metres deep, which is lined with wood, has been com- 
2x 
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pleted. The 18 in. riveted casing is carried down to 15 metres, 
and the 16 in. to 25 metres or more. 

All other casing used is made of steel, welded or solid drawn 
inserted joint type (left hand threads), standard casing is of the Itt 
following dimensions :— asing 


Nominal Outside Inside Thickness Weight Depth to Total weight 
size. dia. dia. tie which usually of —s } 
las. taken. 


— —_ mtr. 


in. 

14 

12 .. ee 289 
10 .. -- 253 
9 oo 217 
7 181 
6 148 
5 118 

4 


a Sassa8@0! 
on 


88 17-2—this is no longer a regular 


casing and only used as 9 Mle 


last resource. 
Top waters are shut off with the 14 in., 12 in. and 10 in. casings. Extra 
heavy t of casing will weigh 25 to 30%, more than the weights mentioned 
above, which ch are for normal types. 


The depths to which the 7 in., 6in. and 5in. casings are taken, 
depends whether any deep water has to be shut off, or at what 
depth production is struck If the casing is kept moving until 
the oil sand is exhausted, drilling can be continued with the same 
string. 

6 in. and 5 in. casings are known as swabbing strings, and special 
care is taken by the manufacturers to ensure a smooth finish being 
given to the inside. A string of swabbing casing on the Boryslaw- 
Tustanowice-Mraznica field will last from 5-7 years, with con- 
tinuous swabbing, that is, if the hole is perfectly straight, but F 
after it has been in use for about three years it is advisable to F 
withdraw the casing for examination. 

The material from which the lap or patent welded casing is 


made has a tensile strength of 35-40 kilogrs., and elongation of fF 


25 per cent.; the solid drawn steel casing has a tensile strength of 
55 to 65 kigs., and from 11 to 16 per cent. elongation. 

Casing with a tensile strength of 60 to 65 kigs. and 12 per cent. 
elongation gives most satisfaction, as it is not easily dented or 
dis-formed by rock pressure, and at the same time is not brittle. 

The attention given to casing during its insertion, or to the 
maintenance of a free string, is often very lax, and as a rule too 
much force is exerted when screwing it together, and no account 
is taken of the stress put upon the joints. The usual method when 
adding a fresh length is to screw it into the previous piece until 
it will not screw in any farther (ten to twelve men are often used 
for the purpose of screwing up) and when the male portion will not 
screw in to the required amount, extra force is applied, regardless 
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the stress being put upon the female joint, which is very severe 
nd often results in it becoming strained. It must be borne in 
ind that a joint may be carrying from 40 to 60 tons and should an 

ra sudden load be put upon this already strained joint, as when 
asing is being lowered in and is caught suddenly in the casing clamps 
4 frequent occurrence with careless drillers), the joint is liable 




































hen » burst, dropping the whole string. The bad practice of hammering 
tone he joints during screwing in should be strictly forbidden; if a 
a" int will not screw up it should be gauged to ascertain where 
28 he fault lies. 
° Free strings of casing should be given continual attention, especi- 
51 y in deep wells where the column weighs many tons, as, for 
45 stance, swabbing wells, where once the casing has been let in, 
| regules remains there for three years or more. The top piece should 
xed as g pe accurately trammelled, and the trammel kept for future control. 
. Prospectors endeavour to keep their casing movable so that 
oi hen the horizon being exploited has become exhausted drilling 
an be continued with the same dimension. It is necessary to 
move the casing at regular intervals, from once a week or more 
taken, Iiten to once a month, depending on the well. 
; pes Every time the casing is moved it is subject to three distinct 
‘ same Plvcks, firstly when the casing is lifted, and the load is the casing 
oumn plus ground friction, which may be many tons ; secondly, 
special W™? it is being lowered into its place, its downward movement 
he s suddenly checked by the casing dogs gripping, and thirdly, 
bem. hen the driller lifts the casing and clamp plate together, from 
y oa me to two feet, and then lowers sharply into its place in order to 
t. but e sure that the dogs have taken proper hold and the casing 
ble to peamnot slip through. The load imparted to the top piece of casing 
hen a column weighing from 40—60 tons is brought to an abrupt 
ing is #24 still is very great, and after this operation has been repeated 
ey of Fo several months it is liable to become slightly stretched ; this 
sth of F etch in time remains permanent, therefore the necessity for 
melling the top piece of casing. This is especially necessary 
an Galicia, where the standard casing has only a shell thickness 
is a of from 7-74 m/m, liable to a variation of plus, minus 1/2 to 1 m/m, 
ttle. pre to insufficient care being taken when rolling. 
0 the When manufacturing casing, very often sufficient trouble is not 
le too Faken to see that the joints are turned and threaded concentrically, 
count #2d if a control gauge is used it will be sometimes found that the 
when points are turned and threaded eccentrically. Heavy type casing 
until Pith a shell thickness of 8-11 m/m is gradually superseding the 
used Standard type hitherto used, which proved unsuitable for very deep 
1] not fells and the changed drilling conditions of the southern part 
rdiess f! the Boryslaw-Tustanowice-Mraznica field. 
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DRILLING. 


The ordinary winged bit is used for spudding in. 
The bit with a short sinkerbar 3 metres long, weighing frop 
450 to 500 kilos., together with the jars are coupled on to th 


walking beam, that is, if the depth of the hand-dug shaft allow», 


if not spudding in is done on the tool line. 

The winged bit is only used as long as the rivetted casing is bein 
put in, which is generally to a depth of 25 metres, as soon as tha. 
hermetical casing is used the eccentric bit is practically the onl, 
type employed. ql 

Drilling in the miocene series presents no particular difficultie 
as long as the borehole is kept full of water. The top water is shu 
off in the clays of this series. These clays are sometimes verg 
sticky and give a great deal of trouble ; a good remedy is to puff. 
in a quantity of brick or soft sandstone and to drill it up wi 
the clay. 

The upper and lower oligocene formations give more trouble 
owing to the shales caving badly ; thin layers of sandstone and horn 
stein cause the hole to go crooked if the drilling is not very carefull 
watched. Should the wear of the bit point to the fact that ong. 


side of the hole is soft and the other hard, it is advisable to immedi 


ately put in a filling of hard rock or cast iron and to slowly dri 
same up. It may be necessary to repeat this operation seve 
times before a well (properly) worn bit is withdrawn. 

Should the above method not prove efficacious by means of 
eccentric bit, or, if several metres of the borehole have been drille 
crooked, fillings as before mentioned should be put in and th 
eccentric bit replaced by a hoof bit. One or two fillings slowlg! 
worked out by this type of tool will usually straighten out ev 
the most crooked hole. 

The fillings are let into the hole in canisters made of thin shee 
iron, a little smaller in diameter than the casing and about on 
metre long. Steel wire rope cut in lengths of from 6 in. to 8 in 
makes a good filling. Special care must be taken to see that th 
hole is properly under-reamed when drilling in the lower oligocene 
in fact, too great attention cannot be paid to this part of the wor! 

Another way to straighten out a crooked hole is to let in one « 
two lengths of casing (depending, of course, on how much of 
hole it is necessary to straighten out) one or two sizes smaller th 
that in use, this can either be drilled up or sidetracked, and i 
obstinate cases often proves to be the quicker method of the tw 

In some parts of the Boryslaw-Tustanowice-Mraznica field, 
black sticky clay is found just overlaying the Boryslaw sandston 
which is apt to give a good deal of trouble. It is pracficalfi 
impossible to pull or jar loose a tool which has become embedd@i 
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in it, even if to the extent of only a few centimetres. There are 
yany cases where tools have become suddenly stuck fast, and 
though 70 m/m diameter fishing poles have been used with fishing 
srews (jack screws), and the force exerted was sufficient to stretch 
M@ithese poles more than 12 metres (total length 1100 metres), the 
mbedded tool remained fast. Upward jarring of long duration 
d no better effect. In such cases there only remains one course 
» be taken, that is to loosen up by drilling alongside. This 
ourse should only be adopted after every drop of water has been 
moved from the borehole and been replaced by oil ; if this is not 
_ done, in all probability a second set of tools will also get stuck. 
When the Boryslaw sandstone is struck, it is easily recognised by 
he whiteness of the sand brought up in the bailer, also by the 
" mappearance of the bit, which has very sharp cutting edges, or what 
s known as a “ wire edge.” Precaution has to be taken not to 
pass even the slightest gas or oil show, and it is worth while, after 
pisving penetrated the sand for a few metres, to suspend drilling 
‘Poperations and carry out a good swabbing test. Should there be 
po results, drilling must, of course, be continued, and another test 
made every two or three metres, as it is very easy to drill past the 
‘Jol in this formation. It is also advisable to underream this sand- 
stone to the maximum extent the casing will allow. 
The foregoing applies to drilling in the Boryslaw-Tustanowice- 
Mraznica field, but in other parts of Galicia, where shallow wells 
s of thgite chiefly sunk, and where the sandstones are generally not very 
 drilleg tick, still greater care has to be taken. As soon as the detritus 
nd th shows signs that oil should not be far distant, as, for instance, 
" brown or black shale, which, when broken up shows oil traces, or 
gi, when the sandpump is withdrawn from the borehole the detritus 
isgassed, or there are gas shows, all water in the borehole should be 
n shee arefully removed, only using that necessary for mixing the detritus. 
When shows are met with in sandstone, the well should be under- 
0 8 {gamed and thoroughly pumped out, or a swabbing trial made if 
nat thythe casing dimension allows. 


often slide partly across the borehole upon the tools being with- 
drawn. If it is found that one has to deal with a moving sand- 


Water is seldom met with in the lower oligocene series in the 
Boryslaw-Tustanowice section of the field, but is found in Mraznica 

all in large quantities. Small shows of salt water are always met with 
win the eocene series, and occasionally in large quantities under 
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considerable head, either just before striking the oil sandstone , 
just after it has been passed. Water is generally shut off in th 
following manner: After a seating has been made in which to ge 
the casing shoe, a filling or plugging of clay containing practical} 
no sand, is put in. During this process the casing is slowly with 
drawn, until from 15 to 20 metres from the bottom of the boreholg 
has been plugged, the casing is then forced down through the clay 
until it reaches the prepared seat. The well is then left for a fe 
days before the work is recommenced. 

Drilling in the Carpathian overthrust presents the greatesj 
difficulties. In the first place the beds of sand or quartzrock are 
very steep, and their hardness, combined with a tendency of the 
hole to go crooked, renders progress very slow ; it is impossible te 
run a bit for more than from 10 to 20 minutes, when it has to be 
withdrawn for re-dressing. Secondly, boulders of all sizes 
embedded in the soft shales and clays and give great trouble, as the 
move about under the blows of the bit, and it often takes many hours, 
and sometimes even days, to shatter or drill past these obstacles. It 
is imperative the casing should be kept as near the bottom of the 
hole as possible, otherwise the caving of the clay and shale and 
fragments of rock may trap the tools and make their removal a 
difficult operation. It is also advisable not to lift the casing any 
distance, as the walls of the borehole cave immediately, forming a 
cavity; from this increased area the tendency to cave become 
more serious. When once this happens, it becomes almost an 
impossibility to either drill or get the casing down. 

When drilling through the overthrust, casing seldom goes in 
easily, and being inserted joint, neither can it be driven, and the 
only method which is successful, when letting in a fresh piece of 
casing, is to lift the column not more than from 6 in. to 8 in. and 
then to let it in by its own weight ; the progress during each lift 
and release, may be anything from 1 in. to 2in. up to a foot o 
more, so that it often takes hours to let in a length. 

The 400-700 metres (depending on which part of the field the 
borehole is located) of the overthrust, may take months of hard 
work to drill through, and taxes the patience of even the best and 
most experienced driller. It is useless trying to shut off water in 
the overthrust, because, if one is successful in shutting off one 
water, another is met with a few metres deeper; therefore it is 
necessary to leave in the 12 in. and 14 in. casings, which are casing 
off the formation of the thrust, and to shut off water with the 
10 in. or 9 in. at about 50 to 70 metres below the point of contact 
of the thrust with the regular Boryslaw series. 


The type of casing at present in use fully meets the requirements 
of the eastern and western Galician oilfields, but it is not suitable 
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for drilling in south Tustanowice and Mraznica, which districts are 
now being energetically opened up, as it was originally designed for 
the comparatively easy drilling in the northern and middle section 
of the Boryslaw and Tustanowice field, where columns of water 
from 50 to 1000 metres and sometimes more had not to be shut off. 
There is only one remedy possible, and that is a completely new 
design of casing will have to be adopted. Another point to which 
attention should be given is the sandpumping out of the well of all 
fluids before setting a string of casing which has no water to shut 
greatesj ff. Such neglect has undoubtedly been the cause of several bad 
rock ard XPetiences of collapsed casing. It is often necessary to keep a 
full hole of mud-laden fluid while drilling, in order to prevent the 
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of the 
vibe al | walls of the borehole from caving, but as soon as it is decided to set 
48 to he the casing, the whole of the fluid should be slowly removed, so that 
zes ary & large column does not remain trapped behind the casing after it 


as the has been set. 


/ hours At the time of writing there are over 20 wells with one or more 
- It columns of collapsed casing, at depths ranging from 600 to 1500 
the metres, owing to the casing not being strong enough to withstand 
ue and the pressure. It is thought by some oilmen the cause of this is 
oval a chiefly due to lateral movement of the formation. This theory 
ng any may be, to a certain extent, correct where the casing which has 
ming ‘f collapsed has been casing off the formation composing the Boryslaw 
Comes# overthrust, but where, as in some instances, the collapsed casing is 
st a0h that casing off the “ Dobrotower” formation, which composes 
_f part of the regular Boryslaw series, at a depth of from 400-500 
eS Inf metres below its contact with the overthrust, in all probability 
id the the cause of the trouble arises from an entirely different source, 
ece off namely the trapping of a column of water which has been kept in 
. and the borehole to facilitate drilling. Oil shows in any quantity 
+h lift] met with during drilling could also produce the same effect, and in 
0t orf cases where the casing column shutting these off is not at the same 
time shutting off water it is advisable to perforate the casing in 
d thef several places, both below and above the depth at which oil was 
hard§ found. A recent case is of interest. The water was shut off with 
tandf 10 in. casing at approximately 500 metres; 9 in. casing was then 
er ing, let in and carried down to nearly 900 metres, no fresh water being 
one} met with. 7 in. casing was then let in and drilling was continued 
it is} to nearly 1000 metres, when strong gas was encountered. During 
usingf_ the whole time a more or less full hole was kept, in order to prevent 
thei caving, but when the gas was struck, it lifted this column of fluid 
tact} up several hundred metres, with the result that it was suddenly 
found—they were drilling at the time—that the tools had become 
stuck, and all efforts to remove them were unavailing. The drilling 
rods were then unscrewed as far as possible, and a casing gauge 
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was lowered in, when it was discovered that the 7 in. casing had col. 
lapsed completely, and later on it was ascertained that the 9 in, 
had also been crushed. At first it was thought that the wate; 
shut off behind the 10in. casing had broken through, but after 
having bailed out a quantity of mud-laden fluid, no further influx 
was detected, which was sufficient proof that the water shut of 
behind the 10 in. casing had not broken through. This all points 
to the fact that the column of fluid shut off behind the 9 in. casing 
was the cause of the trouble ; as long as the borehole was kept ful] 
of liquid nothing occurred, but as soon as the gas lifted, and emptied 
in one rush this fluid out of the inside of the casing, the pressure 
on the outside walls of the 9in. casing became too great, and it 
consequently gave way under the strain, crushing at the same 
time the 7in. This well was faced with months of tedious fishing 
and work to drill past the collapsed casing and drilling tools. 
Another very probable cause of collapsed casing is gas shut off 
behind it after it has been set. It is not the large quantity of 
gas which is dangerous, as this is noticed by the drillers, and pro- 
vision can be made to allow for its escape, but rather the small 
quantities, which come under the heading of gas shows ; these are 
frequently encountered during drilling, their volume is not great, 
but often under considerable pressure, when free egress is barred. 
After the casing has been set, should cavings form a bridge above 
such a gas show, sealing it up, there is always a danger, when the 
gas has accumulated and reached its maximum pressure, of the 
casing suddenly collapsing when unsupported from the inside. 
When drilling, great attention must be given to the taking of 
samples of all strata passed through; a specimen should be 
taken from every sand-pump of detritus removed from the borehole, 
as well as from any found adhering to the bit when withdrawn. 
These selections should be labelled and kept, and special care 
taken to discriminate between the strata being actually drilled in 
and cavings. The writer has found it good practice to keep samples 
of every 1 to 3 metres drilled, except where thick beds of sand, 
shales or clays are met with, and then of every 5 or 6 metres. 
Some very quick drilling has been accomplished by the Canadian 
pole tool system, as the following examples show :— 
In Tustanowice a very usual performance was from 800 to 1000 
metres in from five to seven months with either 7 in. or 9 in. 
casing. 1200 to 1300 metres took from 14 to 16 months, ending 
up with either 5in. or 6in. casing. Formation: miocene clays, 
upper and lower oligocene, laminated shales, clays, hard and soft 
sandstones. 
In some places in western Galicia five hundred metres have been 
drilled in from 7 to 12 weeks. Formation: Lower oligocene, 
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laminated shales, sticky clays and sandrock. In formation con- 
sisting of shales, clays and soft sandstones from 10 to 20 metres 
can be drilled and cased in 24 hours, i.e., if the beds are not dipping 
very steeply. 

Drilling by the Canadian Pole Tool System is not so easy as it 
is sometimes thought, that is, if good and quick results are to be 
obtained, and long training is required before a man can competently 
handle his tools to suit the various formations encountered during 
drilling. The chief aim to be attained is the correct throwing of 
the tools, that is, the tools are not lifted, but are thrown up and 
allowed to fall freely, thus obtaining the full benefit of the weight 
of the tools when striking, plus the distance through which they fall. 
By drilling in this manner, the detritus is well mixed with the water, 
in the hole ; when drilling in clays this is very essential. 

In many cases, the failure of the Canadian system to make 
satisfactory progress is not the fault of the system, but the manner 
in which it is being handled ; one often sees the bit being run, in 
such a way that it is practically only being lifted and lowered, or 
it is being thrown too much, with the result that the bottom link 
of the jars strikes the top link, falls back, and the jars again come 
in contact, thus breaking the free fall of the tools. 

Power required when drilling.—When drilling a deep well the 
power required varies with the depth, speed at which the tools are 
being run, and the strata being drilled through. It is approximately 
as follows :— 


Depth in Countershaft revs. Strokeofwalking Approximate 
meters. per min. beam in m/m. h.p. ae 
250 oe 70-75 ae 500 o¢ 3 
400 oe 60 ee 500 oe 30 
600 ee 50-55 oe 400 ve 22 
700 ee 45-50 ae 400 - 18 
850 oe 40-45 oe 400 - 14 
1000 ee 35-40 os 370 _ 12 
1400 oe 30-35 oe 370 oe 13 
Maximum h.p. required for steady drilling never exceeds .. -- 45 
Mean h.p. ” ” ss -. 20-25 
Maximum h.p. és Re rod "pulling - metre well) ime = 
Mean h.p. = = - po - ‘a -- 30-35 
Maximum h.p. - = sandpumping , ~ - a ia -. 85-90 
Mean 45 


Maximum h. p- peak load, —_ i over short periods as when lifting 
heavy strings of casing, fis poles, ete. .. 100-120 
Maximum revs. per min. fee ny by drilling engine (steam) is from .. 200-250 


When underreaming, the speed at which the tools are worked is 
less than those given above. 


PRODUCING. 


There are three means by which oil is produced in Galicia— 
flowing wells, raising the oil by means of deep-well pumps, and 
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swabbing. In eastern and western Galicia, where the oil is 
obtained from shallow wells up to 800 metres, deep-well pumps are 
used, and a number of wells are connected up to a “ pumping rig” or 
“power.” These are generally driven by a gas engine; individual 
pumping powers, either gas engine or electrically driven, for single 
wells have not yet been adopted. For wells over 800 metres deep 
the swab is employed, the use of a bailer being excluded owing 
to the diameter of the casings, and this method is more or less 
confined to the B.T.M. field, where the wells vary in depth 
from 1000 to 1800 metres or more. The swab is nothing more 
than a plunger fitted with a ball valve, and its working barrel 
is the casing column. A rubber ring is used as a packing and is 
kept expanded tightly in the casing by two helical springs, thus 
any variation in the inside diameter of the casing, as for instance 
at the joints, as well as the wear of the packing rings, is takenup. 
These rubber packing rings will last from ten to twenty days or 
even longer, and assuming a well to be 1200 metres deep, it will 
have covered from 5,000,000 to 10,000,000 lineal metres and have 
lifted anything from 800 to 1200 tons of oil. Rings made con- 
taining from 50 to 60 per cent. of pure rubber give the best results, 
but the softness or hardness of the rubber used depends entirely on 
the well casing and the dirt or sand contained in the oil produced. 
The swab has a suction effect on the well, and with fast running on 
the upward journey an average vacuum of 8 lb. can be obtained, 
and its influence on the well is very beneficial. Producing by 
means of swabbing is very successful in deep wells having small 
diameter casings, but only when the oil being produced is derived 
from compact sandstones, from fissures where the oil channels 
are liable to become choked, either by sand or paraffin wax ; but 
where the oil is produced from loose beds the use of the swab would 
be anything but beneficial. In cases where wells have stopped 
flowing, or in others, where wells have been bailed or pumped, and 
have practically ceased to produce, a new lease of life can very 
often be given them by employing the swab discriminately. Of all 
systems of producing by mechanical means, swabbing is the most 
expensive. The swab came into being many years ago, but in a 
much cruder form than by which it is known to-day. When wells 
stopped flowing, and were too deep for the use of deep-well pumps, 
operators had recourse to bailing, but only very small quantities of 
oil could be brought to the surface by this method owing to the 
small dimension of the borehole (generally 5 in. or 6 in.). One 
enterprising prospector, whose name has not been recorded, got 
the idea of wrapping manilla round his bailer, in order to render it 
more or less a tight fit in the casing; this was lowered into the 
fluid and the column above the bailer was then hauled up. From 
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this very rough-and-ready method the present-day swab and means 
of producing is the result. 

A swabbing set consists of the swab, to which is connected a 
pair of jars, having a movement of from 30—35 cm., and above the 
jars a sinker bar. The weight of the latter varies according to the 
diameter of the borehole, and is in turn connected to the bailer line 
by a swivel fitted with ball-bearings. 


Useful Points on Swabbing. 


1. The shoe of the casing column should be “ bell-mouthed ” to 
allow for the easy entry of the swab. 

2. The casing shoe should not be more than 3 to 5 metres from 
the bottom of the borehole. 

3. The rubber packing ring should be expanded about 5 mm. 
larger in diameter than the inside diameter of the casing. 

4. The swab should be run slowly into and through the oil 
column on the downward journey ; otherwise back pressure 
is put on the oil sand, and in addition the rope is damaged. 

5. The swab should be allowed to run below the casing shoe, so 
as to permit a free influx of oil into the casing. 

6. Allow the swab to remain from half to two minutes below the 
casing shoe before the upward journey is commenced, as this 
gives the oil plenty of time to collect, especially if the well 
happens to be sluggish. 

7. In cases where the formation allows five to ten seconds after 
starting the upward journey, the speed of the swab should be 
rapidly increased, until the maximum is reached, slowing down 
only at about 100 metres from the top of borehole. 

8. Withdraw swab from the casing only when necessary to 
control rubber packings, as by pulling the swab clear of the 
casing the vacuum is at once broken. 


The speed at which the swab is run depends on the following :— 
Depth of well and diameter of casing. 
Quantity of oil being produced. 
Porosity of producing bed. 
Quantity of paraffin wax contained in the crude. 
Amount of sand in suspension. 
Looseness of producing bed and tendency to cave. 


As is the case with pumping and bailing wells, those being 
swabbed have to receive individual attention in order to ascertain 
which speed and number of runs per hour is required to obtain the 
maximum production. 
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Winding Plant.—The winding engines are double-cylinder, direct- 
acting, and are made in two sizes, 120 h.-p. and 300 h.-p. The 
former type is mostly used, the larger engines only being erected on 
wells giving big productions, the dimensions of the cylinders 
and winding drum of the two types of which are as follows :— 


Small Winding Sets. 120 h.p. Large Winding Sets. 300 h.p. 
Dia. of cylinder -. 350 m/m. Dia. of cylinder -- 400 m/m. 
Length of stroke -- 500 m/m. Length of stroke -- 600 m/m. 
Dia. of drum .. -- 1000 m/m. Dia. of drum .. .. 1600 m/m, 
Width of drum .. 800 m/m. Width of drum 700-750 m/m. 


In the smaller size ordinary “D” valves are used with 
Stephenson’s valve gear, the point of cut off is a fixed one, and 
varies from 60 to 70 per cent. of the stroke. This is not economical, 
and although valve gears have been used by which the cut off 
could be regulated by the man in charge, they were eventually 
discarded, as the men only made use of it when under constant 
supervision. The engines are reversible and non-condensing. The 
winding drums are fitted with two brake rings and brakes, the 
latter being copper sheathed, and these are operated both by hand 
wheel and foot pedal. These brakes are only for emergency use ; on 
the downward journey of the swab or sandpump the engines are 
pulled round by the weight of the descending tools and rope, and 
steam is not admitted to the cylinders, but the air which is sucked 
in is throttled at the outlet, thus converting the engines into com- 
pressors. It is very important that a small quantity of steam 
should be by-passed into the cylinders by way of the exhaust to 
keep the air moist, especially where cylinder oils of doubtful quality 
have to be used, to avoid the danger of internal explosion. 

The winding drum is driven direct—that is, keyed on to the 
erank shaft. A depth gauge fitted with a gong and four striking 
gears is connected to each winding set, and these are so arranged 
as to give a signal when the swab is 100 metres from the top when 
ascending, or the bottom of the borehole when descending. The 
gong gives a second warning when the swab has reached the limit 
for which it is set. In the larger sets piston valves are used with 
Stephenson’s link gear, and the cut off is adjustable, so that greater 
economy is possible, and these valves are more satisfactory than 
the ordinary “D” valve. Brake rings are fitted on both sides of 
the drum as in the smaller sets, and the brake can be operated either 
by hand or by steam power. The maximum speed of the larger 
winding set is from 80 to 110 revolutions per minute, and 
that of the smaller type is anything up to 220 revolutions per 
minute. 

The power required for swabbing wells varies greatly and depends 
on the depth of the well, size of casing, and amount of oil to be 
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lifted to the top. A 1400 metre well can be taken as an example :— 
Size of casing 6 in., quantity of oil lifted at each run being 200 kigs. 
The maximum power required is at about 1100 metres, when the 
average speed of the rope is from 9—10 metres per second, the 
engine output then being 250 h.-p. The minimum power 
required is about 50 h.-p., this being when the swab is approxi- 
mately 100 metres from the top. The mean engine output 
throughout the lift is about 180 h.-p., and the time taken to 
lift the swab 1400 metres is on the average three minutes, the 
time taken for the swab to descend 1400 metres averages 3} 
minutes. These times are sometimes cut down to 2} and 3 minutes 
respectively. 


Swabbing Rope and Sandline.—These are of usual construction, 
left hand lay, 18} m/m diameter, having six strands over a hempen 
core, each strand containing 19 wires, and are made in any length 
up to 2000 metres. The swabbing rope has probably to endure 
more hard work and mishandling than any other part of the 
drilling or producing plant ; the speeds at which it has to run are 
very high, often excessive; for instance, when lifting and lowering 
in the speed is from 1500 to 1800 ft. per minute, including starting 
and stopping, and during the fastest part of the run the speed of the 
the rope often exceeds 2500 ft. per minute. 

When the swab is descending care should be exercised to ease off 
the speed so as to enable the swab to enter the oil slowly, but this 
is seldom carried out in practice, consequently, when the swab 
strikes the oil, its speed is considerably decreased, but not so that of 
the rope, which has to adapt itself by coiling up in the casing, 
causing considerable damage and shortening the life of both rope 
and casing. 

But this is not nearly as detrimental as the stress which is put on 
the rope on the upward journey with its load. When the swab has 
reached the bottom of the well it is generally allowed to stand from 
one half to two minutes, in order to allow the oil to flow freely into 
the casing; then the upward journey commences. From within 
15 to 25 seconds of commencing the upward journey, the ropes have 
generally attained a speed of between 1500 and 2000 ft. per minute, 
and this is increased up to 2500 ft. per minute. It is quite certain 
that at the start the rope is stretched very considerably before the 
swab is set in motion, not with a gradual increase of speed, but with 
a sudden jerk which is caused by the pull of the winding winch, plus 
the power exerted by the stretch of the rope. The speed of the 
swab at this point far exceeds that of the rope, which again has to 
coil itself before the slack is taken up by the winding engines ; the 
swab with its load of oil commences again to descend and the stress 
put upon the rope when it takes up its load is exceedingly severe ; 
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naturally, the deeper the well or the larger the quantity of oil to be 
lifted, the greater the stress to which the rope is subjected. 

The writer particularly noticed this in the case of a well which 
was producing by means of the swab from a depth of 1200 metres 


120 tons per 24 hours. On this well the ropes, after being in use ° 


on an average about five weeks, had to be discarded owing to their 
failing at some 200 metres above the swab. It was also noticed 
that about 6 to 8 seconds after the winding engine had started the 
upward haul a very perceptible, in fact, a heavy tug or shock was 
imparted to the derrick. This was undoubtedly caused by the 
rope taking up its load for the second time, or after the swab had 
taken its first leap upwards. When the shock was felt in the 
derrick it was noticed the engines had already wound on to the 
drum 130 to 160 ft. of rope, and everything points to the fact that 
between 120 and 140 ft. of rope had been wound on the drum 
before the swab and its load were set in motion, and therefore repre- 
sented a stretch of the rope to that extent. The amofint of oil 
lifted in this case was approximately 1/2 ton per trip in casing 
having an inside diameter of 118 m/m, and ten trips per hour were 
made. 

Of course, this wear and tear could be greatly reduced, if not 
quite eliminated, by the engines being slowly started up and the 
speed gradually increased ; but with wells where every drop of 
the production has to be hauled to the surface—and especially where 
there is a fall off in the production unless the swab is run con- 
tinuously—it is imperative that the trips be made as quickly as 
possible, and the usual practice is for the driller, after his engine 
has made one or two revolutions, to open his throttle valve to the 
full extent, thus giving the engines the full benefit of the steam in 
the boilers. 

The derrick headwheel over which the swabbing rope passes is 
one metre or more in diameter, with a “ U ”-shaped rope groove. 
It often happens that the drillers, through carelessness, overwind 
and run up into the crown. If the groove of the wheel is large 
enough to accommodate the sinker little damage results, as in 
most cases the sinker just bends itself round the wheel, and unless 
sparks are caused and the well thereby set on fire, the damage can 
be adjusted in a very short space of time. It should be mentioned 
that the greater percentage of oilwell fires are caused in the above 
manner. 

Several instruments have been designed to uncouple, and then to 
hold suspended in the derrick, the swabbing outfit before it strikes 
the crown gear. Another appliance is an arrangement by which 
the blow of the tools is used to actuate cutters and sever the rope, 
and, as in the previous case, the tools are caught and remain 
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suspended in the derrick, but owing to the unreliability of these 
instruments, they are not generally adopted. 


The writer wishes to express his sincere thanks to Mr. Arthur W. 
Eastlake, the Honorary Secretary of the Institution, for the assist- 
ance he gave in the revision of this paper. 


DISCUSSION. 


The President said the members had had a most interesting 
paper from Mr. Millar. It seemed to him that the engineer could 
do a great deal from the point of view of fuel economy in the 
Galician oilfields ; but certainly, with the Galician-Canadian system 
of pole tool drilling, in view of the question of the crystallisation 
of the metal and other problems the metallurgist should be able to 
do a good deal of useful work. 

The President called upon Mr. Frank Dabell to open the 
discussion. 

Mr. A. Frank Dabell remarked that, accepting the record 
of the system of drilling in Galicia as a valuable standard for use 
in countries where the drill could be applied, he would point out 
that the precedent of the initial failure of the rotary drill to make . 
good was a common one. Almost in every field into which the 
American rotary driller had gone it had been declared a failure 
at the start, but eventually it had proved more successful, and 
it was interesting to note that it was mainly the psychology of the 
driller which had been responsible for the failure. In that direction 
one might look forward, after a few years’ time, to finding experi- 
enced men of less rigid character. 

There were two points in the paper which, he thought, were of 
universal interest. One was the question of water shut-off, and 
another was that of collapsed casing. Those points were common 
to all the fields in the world. The system described in the paper 
of the water shut off in Poland was that of gradually withdrawing 
the casing some 15 or 20 metres from the bottom of the bore hole, 
and filling in with clay. The casing was then forced down into the 
clay until it reached the prepared seat. That meant that an 
annulus of clay was imprisoned on the outside of the casing between 
the walls of the bore and the casing itself. The clay in the inside 
of the tubes was then cleaned out. So far as the use of clay was 
concerned, he thought it was generally accepted to-day that it 
was the best medium for closing off the water. He did not think 
there could be any question about it, and it was very much to be 
regretted that in many cases people were now attempting to close 
off water with cement, where clay was equally efficient. Clay was 
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used in Galicia, but there was one step further which, he thought, if gas 
should be added to the records before the Institution that evening, ] jt wo 
and that was that that clay should be forced up at the back of the | woulc 
casing under pressure. It was a comparatively simple operation ; paper 
after the clay was put in the bore, the bore was filled with water J menc’ 
to the top of the casing. A metal cap was put on that casing and J, wel 
the column was then lowered. He thought the members would § water 
appreciate that the result was a species of hydraulic ram. The f collar 
clay was imprisoned in those tubes by the superincumbent water, § grata 
locked in by the cap on the head of the casing, so that when that due e 
casing was lowered, weighing as it might anything from 30 to 70 Biftle 
tons, the weight of it gave a tremendous power for pressing that J filed 
clay up at the back of the casing, giving practically the same result sing | 
as that obtained with the rotary system, mudding up the back 
of the casing. If that pressure be not applied he suggested that, Bihat ; 
under the system in vogue in Poland to-day, there was a risk of J wi 
having cartridges of air in the length of that clay, for the reason § sytho 
that when clay was thrown into a well it could not be rammed, put it 
People thought they rammed it; they lowered a sinkerbar on a might 
rope to ram the clay at the bottom, but on withdrawing the rammer [iff (t! 
it was found to be covered with clay. That was defeating the end finto j 
which was desired to be attained, because the clay was drawn up [emer 
with the rammer and very often there were spaces left. The Mr 
hydraulic system was more efficient, for one did not rely only on 
gravity for obtaining an annulus of clay; it was pressed up from 
the bottom. He had dealt with the point because he thought that 
no extra precautions could be afforded to be ignored in the matter 
of water shut-off. 


The next matter to which he desired to refer was that of collapsed 
casing. The author mentioned in the paper the fact of a number 
of wells having collapsed for which specific reason could be given, 
and referred to the question in the following way: ‘“ Another 
very probable cause of collapsed casing is gas shut off behind it 
after it has been set. It is not the large quantity of gas which is 
dangerous, as this is noticed by the drillers, and provision can be 
made to allow for its escape, but rather the small quantities, which 
come under the heading of gas shows; these are frequently 
ignored.” Personally, however, he was far from convinced that 
the author had given the right reason as to the cause of collapsed 
casing. If those shows of gas had sufficient pressure behind them 
to collapse casing, he thought they would make themselves very 
pronouncedly evident at the moment of their being opened by the 
tools. It was known from experience that there were thin strata 
containing small quantities of gas or oil under great pressure, 
which, when perforated, gave a violent discharge. Therefore, 
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if gas did exist in sufficient power to collapse the casing, he 

it would be evidenced in drilling. There was one point which he 
would advance as a more probable cause than that given in the 
paper, namely, the failure efficiently to close off water when com- 
mencing the well. As an illustration of that he might mention 
a well which had been drilled in territory where there was no 
water. Two years after it had been drilled it collapsed. It had 
collapsed by water pressure, and yet there was no water in the 
strata. The cause had been that small leakages, surface leakages, 
due either to rain, or water being used on the derrick floors had, 
little by little, run down between the casings and in time had 
filled the space between the casings and given the requisite collap- 
sing pressure. To remedy that, his suggestion was that the initial 
shaft casing should be efficiently cemented in order to make certain 
that surface water could not get in. 

With regard to water trapped at the back of the casing, the 
author, in the case mentioned, showed that when casing was being 
put into a well all the water must be removed in order that it 
might not be trapped at the back of the casing and cause collapse. 
He (the speaker) suggested it was a better system to lower the casing 
into its place, perforate it, allow the water to drain out, and then 
cement that perforation. 


Mr. Calder said that one of the first drilling systems used to 
prospect and develop some of the most important oilfields of the 
world was the Canadian pole tool system, and it was by means of 
this system of drilling that many of the practical Members had 
gained their first knowledge of the profession; to-day unfortunately, 
very little notice was taken of the system or even the necessity of a 
practical drilling training, young men starting in the oil business 
did not take any interest in either cable or pole tool drilling, there 
was nothing but rotary talked about to-day, possibly because it 
sppeared much easier to drill wells with the rotary than with 
percussive tools. 

By means of the pole tool system it was possible, with an experi- 

enced overseer, to drill prospecting wells with no other assistance 
than the natives of the country being prospected; this avoided the 
bringing in of expensive drillers. 
With regard to young men from this country being used as 
drillers, endeavours had been made to train them in the work, 
but in most cases without success. This was not surprising, as it 
as sometimes customary to put learners immediately on a rig 
nd expect them to know all about the work. 


Mr. Dabell had referred to the “ floating in” of heavy strings 
uf casing, and had suggested that the pipe be perforated after it 
s landed; in the western oilfields of the U.S.A. floating in of 
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heavy columns of pipe was of frequent occurrence; there it was 
the practice to place a thin iron plate at the shoe, the plate being 
knocked out and chopped up when the complete column of pipe 
is landed. 


Mr. F. Arthur Heaton remarked that he had been in Poland 
last year, and the first thing that struck him there was that in a big 
Boryslaw field they were taking from three to four years to drill 
something like 1,500 metres. No attempt had then been made to 
try any other system of drilling at all. They were working con- 
tentedly along with their Canadian pole system, and everybody 
was very glad when they got a fishing job. That had got to be 
altered. He thought Mr. Dabell, if he understood him correctly, 
had said that the psychology of the driller was at fault. He (the 
speaker) had always found that there was a striking disinclination 
on the part of existing operators to try anything new in fields where 
foreign enterprise had entered. He believed they had now started 
to try the rotary system there. Everybody would agree with 
Mr. Calder when he said that he would never prospect with the 
rotary system ; but once a man knew his field, then, so far as the 
speaker’s own experience went, there was nothing to touch it. 

Dr. Wm. Hope Henderson thought that added interest would 
be given to the Paper by information on general costs of operation, 
labour, material, etc., as such figures are always of importance, and 
it frequently happens that apparent inefficiency is justified by the 
economic results due to local conditions, or that certain drilling 
and production methods remain in use, but would not be employed 
elsewhere. Therefore, data on costs, etc., might have permitted 
a wider comparison of the method under consideration. 

He also thought it would be of value to know whether the 
machinery, material, and supplies, were of Continental, British, or 
American manufacture, and in this respect the terms “ standard,” 
“ usual” and “ common ” type of tools, etc., might be more easily 
appreciated. He believed it would have been an advantage to give 
both the metric and British weights and measures or either one, 
throughout the Paper, as the manner in which these figures were 
given was somewhat confusing to an outsider glancing over the 
specifications or reducing high figures in m/m to a more tangible 
size. 

With regard to the derrick the author had given the lumbe 
specification in detail, but did not mention the lay-out dimension 
nor the class of general lumber used. Generally one might assume to 
the lumber and timbers to be Oregon Pine and perhaps Redwood 
sills and so on ; but it was rather an interesting point to know wh 
classes of wood were used for different constructions in variot 
countries. As an instance, when operating in Ecuador, Souti 




















































OF POLE TOOL DRILLING—DISCUSSION. 659 


it wag | America, there was an import duty of 50 cents. per kg. on Oregon 
being Pine, and previous advice had indicated there would be no trouble 
f pipe fin securing suitable wood for derricks. The country was rich in a 
great variety of wood, some of which the native authorities con- 
Poland sidered equal to pine in every way, but none of it was satisfactory 
except for sills, and Oregon Pine was imported. It may be of 
o drill interest to mention that one of the derricks was probably a record 
for a bolted sway-braced wooden derrick, being 116 ft. high, 
“ft. base, for a Rotary, and bolted throughout, giving complete 
satisfaction, and allowing the lumber to be taken down without 
ybody loss. He thought one should keep an open mind on the question 
| of steel derricks, and while the author did not appear to favour 
sich construction, he (the speaker) felt that structural steel 
derricks were of great value, and were more and more coming into 
| prominence owing to the satisfaction which resulted from their use. 
started This was particularly true when cheap lumber and derrick builders 
> with | "re not obtainable. 
th the | The author had referred to the handling of strings of casing, 
as the | often weighing up to 70 tons, and he (the speaker) had thought that 
h it, | the Californian strings were some of the heaviest handled, but even 
would | there a 3,000 ft. of 10 in. casing (40 to 54 lbs. per foot) was a very 
ration, | #@vy string. He noticed under “ Casings” the figures given for 
xe, and jin. pipe for up to 1,800 metres were 70-80 metric tons, but at 
by the 22.7 kgs. per running metre, he thought this was nearly double 
‘lling | What it should be, also the 6 in. seemed too high. 
ployed There was a point of interest in the mention of fuel consumption, 
mitted | where 400 cub. metres of gas per minute was shown as used in 
addition to the oil. Was this correct? This seemed an enormous 
quantity as it worked out at 20,000,000 cu. ft. per day, which at 
35,000 cu. ft. equal to 1 met. ton of oil, would be equivalent as fuel 
to more than four times the oil consumption shown. 


He would like to refer to what had been said about cementing 
by another speaker, who preferred mud. In his opinion, both 
mud and cement were advisable, as was common in California, 
especially with rotary work. In many of those fields where enor- 
mous pressures and strains were frequent. and bad water troubles, 
wells penetrated to great depths through the Tertiaries, passing 
difficult formations of conglomerates, clays, unconsolidated sands, 
hard shells, etc., but by use of the proper mud-laden fluid very 
rapid work was possible, and it was not unusual to set the 2,000 ft. 
4 to 3,000 ft. string within thirty days of starting work. The mud 
backed up the walls, greatly overcoming cavings, gas pressures, 
and so on; the cement in charges up to 30 tons or more, was pumped 
4 in and formed between the pipe and the wall a great reinforcement 
yA for the pipe, and thus the combined action minimised the tendency 
2¥2 
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to collapse which existed when great unequal strains obtained, 
due to large cavities and other causes. 

As to the rotary and the standard methods which had been 
briefly described in the Paper as being so unsuccessful, he could 
certainly appreciate why they were unsuccessful. He did not 
think any rotary man would consider the work as carried out was 
in any way sound rotary practice. To rig up for standard work as 
explained in the paper, was not really giving it a fair chance. Ifa 
rotary was properly used he did not see why there should be any 
trouble whatsoever in the territory under discussion. But the 
real trouble exists in securing the proper men for foreign fields, 
and few people realise the inducements necessary to entice first-class 
drillers and production men away from their home country, in 
addition to which this very important matter is too often left to a 
Supply Company, instead of the selection being made by a properly 
qualified person. 

The author’s comments on the carelessness, lack of system, etc., 
compared with any other engineering undertaking, applies unfor- 
tunately to oil development generally, especially during the initial 
stages, but these faults are being continually remedied by the 
employment of more competent men in supervision, so that in 
certain fields high efficiency obtains. There are many points in 
the author’s Paper which would allow of interesting exchange of 
views in discussion, as a Paper of this nature is particularly appreci- 
ated by those familiar with the exploration and development part 
of the petroleum industry. 


Mr. C. B. McKeever referred to the matter of joints. It was 
rather curious that in a system which had been used practically 
in all parts of the world for prospecting purposes for more than 
thirty years, so little importance should have been attached to 
perfect joints. That probably was also the reason why no stan- 
dardisation had, so far, been reached. The perfect joint, which 
could now be obtained in the United States, was the dry joint, 
which would shoulder up perfectly without lubricating oil or 
a washer. The greatest troubles he had ever had to go through 
had been caused by that inefficient tin or copper washer, which 
was supposed to make a perfect joint. It was curious that to-day 
it was not yet recognised in Galicia that a perfect joint was a big 
factor of safety in drilling, especially in unknown territory. 

Mr. Charles Dabell, referring to Mr. Henderson’s remarks 
with reference to the American driller, said that from experience 
he had found that whenever he had taken a driller from either 
Canada or the United States to a new country with a new plant it 
had well repaid him to allow the man to have a word to say in the 
choice of the material with which he would have to work in the 
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field to which he was going. One of the most satisfactory methods 
was to get hold of a man and show him the plant that was being 
ordered and with which he would have to work. 

The author had given various reasons why drilling and under- 
reaming should not take place together. He (the speaker) should 
like to add to those reasons one difficulty which he knew from 
experience was difficult to get over, namely, that when reaming 
and drilling at the same time the reamer “ dogs ” would throw the 
cuttings down on to the shoulder of the bit. The consequence 
was that the shoulders of the bit got loaded up, and when one came 
to remove the tools, difficulty was experienced in getting the 
shoulders of the bit back through the shoe. There was one point 
which had not been touched upon in connection with Canadian 
tools.. It had been mentioned to him on several occasions that 
the generation of an electrical current occurred owing to the use 
of the jockey pulley on the belt, and this had been suggested as 
the cause of fire in a well which was gassing. 

With regard to the question of drilling rods, speaking of the 
various breakages due to the crystallisation which took place, he 
had known managers or head drillers on several fields, immediately 
a well had finished drilling with Canadian tools, making a point 
of taking the drilling-rods some distance from the well and laying 
them in a trench, putting in a base of firewood, then the rods and 
then more wood. The wood was then kindled, and after it had been 
burned to charcoal, the drilling rods were covered over with earth 
and left there until perfectly cool, the idea being to anneal them. 

The author had touched on the question of the maintenance of 
plant and tools and had referred to the lack of interest which 
apparently was taken in the condition of the plant. He thought a 
good deal of that trouble was due to the fact that some drillers and 
production men received, as the case might be, “footage” or 
bonus on production. They reached a point at which it was not 
to their interest to stop the well for minor repairs. That might 
account for a large amount of the lack of interest which was 
apparently shown in the condition of the plant. 


Mr. F. M. Penney remarked that it might be of general interest, 
in reference to what the author had said about the eccentric bit, 
if he stated that the eccentric bit had also been used on the manilla 
rope. In the Maikop field in Russia, it was used with considerable 
success in the soft formations there. He had known as much as 
40 ft. per day made in an 8 in. hole, with an eccentric bit on the 
manilla cable. 

Mr. C. B. McKeever, following on what Mr. Penny had said 
about manilla rope and the eccentric bit, said that in 1909 
Mr. Growder in the Sinai Field, and he himself in the Argentine, 
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had at the same time succeeded in using an eccentric bit with wire 
cable, and had obtained very satisfactory results. It was a matter 
of the size of the cable. It could not be done with the ordinary 
fin. or }in. cable, but worked well with a l}in. cable. The 
eccentric bits used were of the Galician pattern. 

Mr. Millar, in reply, said he quite agreed with Mr. Frank 
Dabell with regard to the water shut-off. Certainly clay was the 
very best medium, and the hydraulic ram method was very good. 
It was far better than putting the clay into the hole and ramming 
it down because one was always liable to have small gas or air 
spaces, and therefore a proper setting could not be obtained. 

With regard to collapsed casing through gas shows, these gases, 
when drilled into, were very often under considerable pressure. 
There was a large initial flow which afterwards settled down, and 
if it was given time, one or two years to again collect, which it 
undoubtedly did in very many cases, and the original high pressure 
was again attained, it was liable to collapse any casing which might 
be put in. A recent case might be of interest. A fairly strong gas 
show was struck at about 360 metres. It was left open for a fort- 
night, while drilling was continued, then it was cased off, and at 
this period practically no gas was discernible. The casing which 
shut this gas off, had an 8mm. wall thickness and the second 
column with which drilling was being continued at 9} mm. wall 
thickness. Six months later the gas brought about collapse of the 
first casing, and perforated the 9} mm. casing. 

With regard to water, it was also the practice in some cases to 
perforate the casing and let out the water which had been trapped 
behind the casing, but in many cases the mining authorities in 
Galicia would not allow the casing to be perforatod, in case it 
should have to shut-off water which might leak past the water 
string or where it was not certain as to whether the formation drilled, 
through contained small quantities of water or not. Therefor 
there was only one thing to do in that case, namely, to bale it out 
and to free the well of the water before the casing was set ; other. 
wise there was bound to be trouble. 

He would very much have liked to have given the costs for drilling 
and swabbing, but he had had te omit them because the Paper w 
already too voluminous. For the same reason he had also cut out 
all British measurements. All the measurements in Galicia wer 
in millimetres, and it would be very difficult to change some of then 
into inches ; in fact it would mean very fine fractions in order to 
get some of them accurate. 

The wooden derricks in Galicia were all built of white pine, and 
the double derrick which he had shown on the screen would easi 
carry 250 tons. The gas figures in the Paper had been taken fron 











OF POLE TOOL DRILLING—DISCUSSION. 663 


Government statistics, and he thought they could be taken as cor- 
rect—400 cubic metres a minute burned under the boiiers. 





With regard to the use of the rotary in Galicia, he believed 
personally that the rotary could be used with success, not on all 
the fields, but on a great number of them. A great deal depended 
on the drillers. Most of those people, when they came with a new 
system, wished to set up records, or to break the records already set 
up with the Galician Canadian system. That was an impossible 
thing to do. If one went out with a new system, one had first to 
study the conditions of the field. It was necessary to go slowly and, 
if necessary, to change the system to suit the conditions. The 
American drillers in 1913 tried to break records. For every metre 
that the Galician Canadian rigs did the American drillers tried to 
do two. He was quite certain that with care, in certain fields, 
the rotary could be made a success. 

One speaker had alluded to electricity being generated between 
the belt and the jockey pulley. He had never heard of such an 
occurrence or of fires being started in this manner, and he was 
inclined to think that the cause would most likely be found in 
sparks coming from the break banks. Probably the copper sheath- 
ing was out of order. He had known the derrick heads to be highly 
electrified. 

In Galicia a certain class of poles were annealed, but not all of 
them. Care had to be taken when annealing because, if the poles 
got too hot, or were kept at a high temperature too long, they would 
sap when put to work again. Gas ovens and various other methods 
had been tried for annealing poles, which had been in use, but it 
was almost impossible to anneal them evenly throughout their 
total length. 

With regard to the maintenance of the plant, he also was of 
the opinion that a part of the trouble was due to the men receiving 
either metreage or some kind of bonus on production ; but the chief 
reason he believed was that the men who were to-day employed on 
the oil fields had not sufficient mechanical training and therefore 
did not realise the value of keeping their plant in perfect order. 





e, and 


n from 





The President, in proposing a hearty vote of thanks to Mr. 
Millar for his Paper, said the members all appreciated how valuable 
it was to have a man actively engaged in drilling in one part of the 
world, returning to this country for short intervals, and giving the 
Institution so much valuable information on that particular oil- 
field. It was to be hoped that when other members of the Institu- 
tion abroad returned to England they also would bear in mind that 
papers of the description delivered that evening were most welcome 
before the Institution. 

The vote of thanks was carried and the proceedings terminated. 
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Mr. Hookham subsequently wrote :—Regarding the remarks 
concerning the possibilities of fire risk due to the electrification of 
belts, there is no doubt that the author was correct in emphasising 
the much more probable causes of ignition of natural gas by friction 
of brakedrums and in other ways. At the same time it is inter. 
esting to note that generation of static electricity on running belts 
is a danger which is thoroughly well recognised in explosive filling 
factories, where steps are taken to ensure that the belts used will 
be treated at intervals of about three months with glycerine and 
water, also all machines are fully “ earthed.” 

The author pointed out that the method of drilling he was des. 
cribing depended for its success on there being a considerable slip 
on the belts, and I would suggest that this is a direct cause of the 
generation of static electricity rather than the passage of the belt 
over the jockey pulley. 

Mr. Charles Dabell wrote :—I should like to add another 
objection to those made regarding drilling and reaming at the 
same time, viz., that the debris cast down by the reamer dogs 
becoming mixed with the cuttings made by the bit would be most 
misleading to those concerned with the recording and tabulation 
of geological data. I take this opportunity of correcting any 
misunderstanding arising from my remarks on the payment of 
“ footage” and “ bonus on production.” I am in favour of this 
course if the bonus is paid to the whole of the Field organisation, 
without distinction. 


Mr. Miller replied to Mr. Nash’s letter as follows :—1. The 
Russian type of bit and underreamer has never been tried 
on the Galician oilfields in connection with cable drilling 
with wire ropes. The most probable reason for this was the small 
diameter of the boreholes, which were generally from 5 in. to 9 in. 
It was also considered that the weight of the tools would not be 
sufficient to overcome the resistance offered by the underreamer, 
which would minimise to a great extent the drilling power of the 
bit. It would be interesting to know in what diameter holes 
the combination Russian bit and underreamer were used. 


2. With regard to drilling rods, these should be annealed before 
leaving the rolling mills, after that no further annealing takes 
place. It would certainly be of advantage if the rods could be 
periodically annealed before the point of fatigue is reached, but the 
process of annealing is a slow one, also costly, and would hardly 
compensate for the cost and trouble involved. The usual practice 
is, when a string of poles commences to show signs of weakness 
in a deep well, they are replaced by new ones, and are then used 
for shallower drilling. Rods, which are no longer of any use for 
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drilling purposes, are sold to building contractors for ferro-concrete 
york, and the price realized is up to 40 per cent. of the cost of 





new rods. 

3. In answer to the query as to whether inserted joint casing 
is satisfactory for shutting off water, I consider it to be quite 
reliable, provided the joints are properly made and the thickness 
of the casing wall is sufficient to withstand the pressure of the 
water to be shut off. 

4. When swabbing from an open hole at the bottom, in compact 
sandstone formations, caving does not result, but where the oil 
is produced from thin layers of sandstone, interspersed with 
laminated shales, caving does occur, but not to any appreciable 
extent. In loose formations, which are prone to cave, it is necessary 
te case the hole right to the bottom, and to swab through a strainer 
or through perforated casing. Where the formation permits, 
however, it is always better to keep an open hole, so that the inflow 
of the oil is in no way retarded, neither is there the likelihood of 
the strainer or perforated casing becoming choked by paraffin. 
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REVIEW. 


Review of “‘ Geology of the Tertiary and Quaternary Periods in the North. 
West Part of Peru,” by T. O. Bosworth, D.Sc., M.A., F.G.S., F.R.G.8,, 
M.Inst.P.T. 


Dr. Bosworth’s book is one of a type of which we would gladly see more, 
The author was fortunate in having the opportunity of undertaking an 
exhaustive geological examination of the Tumbes desert region, which lies 
in the extreme north-west corner of Peru just south of the Ecuador frontier 
and comprises the productive oilfields of Zorritos, Lobitos and Negritos, 

The origin of the book made it, perhaps, inevitable that a certain amount 
of repetition would occur, but it is a pity that such minor defects as, for 
example, the almost word-for-word reappearance of part of pages 250-2 on 
pages 284-6 were not avoided. 

Parts I and II deal respectively with the Tertiary Geology and Pale. 
ontology, the latter being jointly handled by Messrs. Henry Woods, 
T. Wayland Vaughan, J. A. Cushman and H. L. Hawkins, who deal in 
turn with the Mollusca and Crustacea, the Corals, the Foraminifera and 
an Echinoid, collected by Dr. Bosworth. The series of twenty-four beautiful 
plates which accompany this section should prove invaluable to any future 
workers in this or the adjoining regions. 

The Tertiary deposits are divided into three formations, the Negritos, 
Lobitos and Zorritos, of which the first two are ascribed to the Eocene and 
the last to the Miocene. They are throughout of shallow water origin and 
have a total thickness of some 20,000 feet. As, however, their base is nowhere 
visible, this may be exceeded. The most remarkable feature is the absence 
of any evidence of folding and the block-faulting which is so intense that 
the whole formation is described by the author as a “ giant crush breccia” 
in the zone of the Pacific geo-fault. The faulting extends into the older, 
underlying rocks to the proximity of the resistant mass, of which it is 
probably due that the outcome of the crustal movements was faulting 
rather than folding. It is to be remarked that further to the north, outside 
of the area dealt with, folding as well as faulting occurs in the Tertiaries. 

In the third section an exemplary clear account is given of the processes 
by which the series of “‘ tablazos"’ or plateaus and the great breccia fans 
which constitute the Quaternary deposits were formed. A succession of 
oscillations took place the resultant of which was the emergence of part 
of the continental shelf and the retreat of the coast westwards. The 
effects of four episodes of uplift and submergence are traced, and it is 
pointed out that the last of these, the “ Salina episode,” is still in progress 
and hes given rise to the salt-saturated, low-lying “ Salina’ plains which 
fringe the coast; it is strictly similar to the previous ones, the oldest of 
which built up a “ tablazo,”’ parts of which now lie 1,100 feet above sea-level. 

The fourth section deals with the desert conditions and processes. The 
climate in this area is characterised by complete aridity except at intervals 
of 30 or 40 years, when torrential rains and floods occur. Perhaps the most 
valuable contribution made by Dr. Bosworth to our knowledge of desert 
phenomena is his description of the very great part played by the sun's 
heat alone in comminuting the talus brought down during the periodical 
deluges. The vexed question of dune formation. receives attention, and 
issue is definitely joined with Mr. R. D. Oldham on this point. It is 
suggested that crescentic dunes can only arise in “ dead air” areas, which 
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is not in accord with the views of other authorities, by whom this form is 
garded as typical of open desert. Dr. Bosworth’s presumption that 
sulphur can be liberated from sulphates by the reducing action of petroleum 
would appear to require considerably more support. 

The fifth and last section of the book is marred by the refusal of one of 
the Oil Companies to allow the author to make full use of his material. 
North. is very doubtful whether, in the long run, narrow restrictions of this 
‘R.GS., kind can be justified from any aspect. Dr. Bosworth is to be congtatulated 

on having been able, with this handicap, to present so lucid an exposition 
© more, @ of his subject. The oil occurs at various horizons throughout the whole 
king an § of the Tertiary down to 1,500 feet above the lowest known beds, but it is 
lich lies J probable that many of the sands have received their enrichment from other 
frontier | beds with which they have been brought into contact by the excessive 
ritos, faulting. 
amount Dr. Bosworth’s conclusion that “ the geological study of these oilfields has 
as, for & failed to establish any definite principle governing the distribution of oil in 
50-2 on § the fault blocks emphasises the need of taking a wide view of geological 

problems. If it were possible to correlate the formations of this area with 
| Palm. & those of adjacent ones where folding rather than faulting has been the 
Woods, rule, not only might information of the greatest value in elucidating the 
jeal in @ very difficult questions with which the author was confronted be acquired, 
ra and | but the enquiry might lead to the discovery of further oil-bearing areas. 
autiful It is hardly necessary to say that all future work in this and the adjoining 
future § districts must be based upon Dr. Bosworth’s valuable researches. His 

book has, of course, only a limited appeal although there is much in it, 
gritos, § particularly in Section IV, of general interest to geologists. It is to be 
1e and | hoped that his example will be followed by workers in other parts of the 
in and | world as regards both the publication of the results of their investigations 
where | and the clarity and method with which the matter is set forth. 
bsence E. H. C. C, 
December Ist, 1922. 
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ABSTRACTS. 
Compiled by Pavt Dvorxowrrz, Px.D., H. Moors, M.Sc., 


F. G. P. Remrry, B.A., D.Sc., A.I.C.,and T. A. Surru, B.Sc., FLC. 


GENERAL. 


Tae Composrrion or Pararrix Wax. Part II.—F. Francis, C. M. Watkins, 


and R. W. Wallington. J. Chem. Soc., 1922, 1529-35. 

An investigation into the results of oxidation of paraffin wax, pub- 
lished in the J.C.S. earlier in the year (p. 512), gave indications that a 
separation into its constituents was possible. The present paper deals 
with the results of repeated fractionation under very low pressures. 
Wax of Scotch origin, melting at 55-6° C, was distilled under a pressure 
of 0.12 to 0.05 mm., and after 21 fractionations the limite of separation 
were reached, and 22 fractions boiling within 5° ranges, from 150° C. to 
260° C., were obtained. The three largest fractions were 13.7%, b.p. 
160—5° C., 17.2%, b.p. 180-5° C. and 15.7%. b.p. 190-5° C under 0.1 mm. 
pressure. On refractionation of the larger fractions constant boili 
substances were obtained, and it is considered that about 80% of the 
wax was composed of seven distinct substances, of which the melting 
points and molecular weights increase regularly with rise in boiling point, 
ranging from 37.8°-66.6°C. and 291-434 respectively. The physical 
properties of these substances, however, such as density and refractive 
index, did not correspond with any of the known synthetic hydrocarbons 
of similar molecular weight, and the conclusion arrived at is that normal 
hydrocarbons of the paraffin series do not exist in the wax on which the 
experiments were carried out. F. G. P. R. 


Tae Cuance ix Viscosiry or Oms wits TEMPERATURE.—W. H. Herschel. 


J. Ind. Eng. Chem., 1922, 14, 715-723. 

A highly specialised paper dealing with the theoretical and mathe- 
matical side of the problem. The original should be consulted for figures 
and details. There is no satisfactory theoretical equation for the change 
of viscosity with temperatures. The four-constant equation of Bingham 
is most suitable for definite chemical compounds of low viscosity and 
the three constant equations of Slotte for oils of comparatively high 
viscosity. Oclschlager’s assumption that logarithmic viscosity-tempera- 
ture graphs are straight lines is sufficiently accurate for practical pur- 
poses if only oils of medium viscosity are considered, excluding — 
oils, aeroplane motor oils and fatty, compounded and unrefined oils. 
Provided the oils are thus limited and are of the same base the viscosity- 
temperature graphs meet approximately at a point. The equation for 
change of viscosity with temperature may be used to calculate the 
temperature of average viscosity, but it is accurate enough to take this 
temperature as equal to the highest minus one-third the —= of 


temperature. F. G. P. RB. 
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Sutpxur Compounps anp OxipaTion oF Perroteum Orms.—C. E. Waters, QuEMIC: 
J. Ind. Eng. Chem., 1922, 14, No. 8, 725-7. 

The author found that free sulphur, when added to heavy oils at the 
rate of 0.1%, did not appreciably affect the amount of asphaltic matter 
formed by heating in air. This result was contrary to former experience, 
and further observation indicated that the amount of sulphur added wag 
insufficient to affect the rate of oxidation. Thirty-seven oils were 
heated to 250° C. in contact with air for 2.5 hours, diluted with petro. 
leum ether and the precipitate weighed. In several it was found that 
this “carbonization value "—i.e., the precipitate calculated as per. 
centage of the original oil, varies directly with the amount of sulphur 
compounds in the oil. The same result was found by exposing the oils 
to sunlight and air for 100 hours, and in each case the precipitates were 
found to contain a much larger percentage of sulphur than the original 
oil, whilst the filtered oil contained less. Transformer and turbine oil 
sludges, as well as the “carbon” deposit from cylinders of internal 
combustion motors, were found to contain relatively large amounts of 
sulphur. By heating oils in a crucible covered with a watch glass and 
resting inside a larger crucible it was found that sulphur compounds 
accumulated in the undistilled residue up to a certain point, but that 
when complete dryness was approaching a rapid elimination of sulphur 
took place. Thus, in cracking and distillation the sulphur compounds 
are not driven off as fast as the majority of the oil and tend to accumu- 
late in the residual deposits. F. G. P. R. 


DETERMINATION oF ABSOLUTE Viscosiry or PreTrotEuUM Oms.—W. H. 
Fulweiler and C. W. Jordan. J. Ind. Eng. Chem., 1922, 14, No. 8, 723. 


Using the Bingham and Green type of viscometer the authors have 
found that when the material under examination is allowed to stand in 
glass viscometers for periods up to 24 hours and over a change in vis- 
cosity of the order of 0.5% takes place, the order of precision of the 
observation being 0.1%. No difference in the magnitude or sign of the 
change was noticed between periods of 24 hours and three weeks standing 
in the viscometers. Apparently samples of animal, vegetable or petro- 
leum oils intended for use as viscosity standards, should be checked from 
time to time until more is known regarding the nature and extent of 
this change on standing. F. G. P. R. 


TEMPERATURE-PRESSURE CurRvVES OF PETROLEUM Propucts.—M. B. Cooke, 
Chem. Met. Eng., 1922, 27, No. 10, 504. 


In the course of work on the gum-forming constituents of gasoline the 
pressures developed by various petroleum products at increasing tem- 
peratures had occasion to be measured. The apparatus consisted of a Al 
steel bomb of 160cc. capacity, fitted with a pressure gauge, which was 
heated in an oil bath by.means of which the temperature was observed. 
One sample of casing head gasoline, two of commercial motor gasoline, 
one of kerosene and one of transformer oil were tested. 200 Ibs. pressure 
was obtained at temperatures of 140° C., 205° C., and 235° C. respec- 
tively by the gasolines ; 50 lbs. was reached by the kerosene at 255° C. 
and 40 lbs. at 240° C. by the transformer oil. In general the pressure 
generated at elevated temperatures varies inversely with the average 
boiling point of the product. The temperature-pressure curves, how- 
ever, are not parallel, due to the varying composition of the products. 
Low boiling petroleum products, such as casing head gasoline, generate 
a higher pressure than water vapour at a given temperature. 

F. G. P. R. 
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To THE InTeERNAL ComsBusTIOn Enoine.—T. Midgley, Jr., and T. A. 
Boyd. J. Ind. Eng. Chem., 1922, 14, No. 10, 894-8. 

The authors review previous work on gaseous detonation, most of 
which, however, having been done at atmospheric pressure, does not 
simulate the conditions found in an internal combustion engine. Deto- 
nation, or “ pinking,” is influenced by many causes which include the 
chemical constitution of the fuel, the compression ratio of the engine, 
the design of the combustion chamber, etc. Three theories have been 
put forward to explain this phenomenon :—(1) That it is a mechanical 
impact between parts of the mechanism ; (2) that the part of the charge 
which is first ignited compresses the remainder so rapidly that the heat 
produced brings about spontaneous ignition, which is nearly simulta- 
neous throughout the mass; and (3) that it is due to impact against the 
cylinder head of a high-velocity high-pressure wave which precedes the 
actual flame of combustion. The last theory was put forward to explain 
the behaviour of the minute quantities of certain materials in preventing 
detonation which appear to have a negative catalytic effect on the 
reaction velocity of combustion. These substances are known as 
“ anti-knock materials,” the most powerful of which are certain organic 
compounds of tin, selenium, tellurium, and lead—their efficiency in- 
creasing in the order given. Bromine and oxygen accelerate the velocity 
of combustion, whilst iodine and nitrogen retard it, but benzol acts 
merely as a diluent which can itself withstand very high compression 
without detonating. As a comparison of efficiency one molecule of 
diethyl selenide and one of benzol will prevent knocking in 11,750 and 
150 molecules respectively of fuel-air mixture, whilst one molecule of 
lead tetraethyl will suffice for as much as 215,000 of fuel mixture. It 
is inconceivable that this effect can be due to an energy factor owing 
to the minute quantities of active substance present, and the theory of 
catalytic retardation of the chemical reaction, combustion, seems the 
only possible one. The preventive effect does not increase indefinitely 
in proportion to the amount of “anti-knock” material present, but 
tends towards a maximum. By retarding the velocity of combustion 
it tends to insure its completeness and thus increases the efficiency of 
the fuel, but unlike ordinary catalysts these negative ones are themselves 
destroyed in the reaction, being for the most part combustible materials. 
In practical use the merest whiff of vapour from a bottle containing any 
of these compounds when drawn into the engine with the charge of fuel, 
is sufficient to prevent knocking with even the most virulent types. 

F. G. P. R. 


Apsorrrion anp CaTatysis in Fuiters Eartra.—E. K. Rideal and 


W. Thomas. J. Chem. Soc., 1922, 122, 2119-2123. 

In bleaching edible oils the efficiency of various types of fullers earths 
varies with the nature of the oil, and it is possible that a part of the 
colour removal is due to catalytic activity of the earths as oxidising 
agents, the source of oxygen being adsorbed air in the fresh material. 
Florida, Surrey and Somerset earths were tried, and it was found that 
the adsorption of methylene blue from aqueous solution was approxi- 
mately proportional to the specific surfaces of the earths (neglecting 
porosity, if any), but that their catalytic activity in decomposing hydrogen 
peroxide was not in the same order as the adsorptive powers and was 
evidently in no way related to either the latter or to the specific surface 
of the earths. It was considered that the iron content may be the 
governing factor in the catalysis. F G. P. R. 
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Acetone as A Sotvent ror Mrverat O1s.—Chem. Met. Eng., 1922, 97, 
No. 15, 751. 


The Mellon Institute find that acetone does not possess high solvent 
properties for mineral lubricating oils. The solvent power decreases as 
the viscosity of the oil increases. With petrol and kerosene acetone is 
miscible in all proportions, but has very little action at all on paraffin wax, 
For these reasons it has been used in the removal of paraffin wax from 
shale and lignite oils and also for ridding lubricating oils of tarry matter. 

F. G. P. R. 


Tue Iopmvz Fiecure or Miverat Ors sy Hanus’ Mernop.—J. Hladky Chem. 


Listy, 1922, 16, 207-211. 


Hanus’ solution of iodine bromide in carbon tetrachloride was found 
to depreciate less rapidly than those of Hubl and Wijs (E. Graefe, Petro. 
leum, 1905, 12, 631), and the increase in iodine value obtained by in. 
creasing the time of reaction was also smaller than with the latter solu. 
tions. A large excess of reagent must remain at the end of the reaction, 
but the concentration of the reagent, temperature of reaction and 
presence of moisture are of little importance. The accuracy obtainable 
is of the order of 1 to 2 units with oils of low iodine values. 

F. G. P. R. 


Reactive Acip Liqvor, ALconots anp Esters rrom Gaszous Hypro- 


CARBONS; Process ror Propvuction.—S. B. Hunt. JZ. P. 173, 538, 
June 30, 1920. 


Olefines containing more than 2 carbon atoms are removed from 
coke oven gases or gases from cracking plants by treating them with 
sulphuric of sp. gr. 1.57 to 1.8. Acid of sp. gr. higher than 1.8 is un- 
suitable as it produces polymerisation and below 1.57 is unsatisfactory. 
The stronger acid acts best at 30° C., whilst acid of 1.6 to 1.7 sp. gr. 


extract fresh gas, acid liquor of sp. gr. 1.5 to 1.2 may be produced, accord- 
ing to the quantity of olefines absorbed. Alcohols are produced from 
the acid bs, by hydrolising and distilling. boo alcohols produced 


ethylene with 100% sulphuric acid at higher temperatures. The reaction 
is facilitated by having present paraffin wax of m.p. 60-70° C. 
T. A. 8. 


Prerroteum AspHatts 1x Roorinc anp WATERPROOFING INDUSTRIES.— 


D. Finley. Chem. Met. Eng., 1922, 27, 798-802. 


to chewing but would not crumble in the mouth. Modern tests are the 
melting and penetration tests, suitable material having a penetration of 
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15 at 77° F. and a melting-point of 150° F. Hard asphalts with a pene- 
tration of 2 are used in paint making and in the manufacture of glazed 


































olvent papers for building purposes. During the last 30 years the American 
1808 as consumption of asphalt in the roofing and waterproofing industries has 
one is grown from a few hundred tons to well over a quarter of a million tons 
2 Wax, per annum. T. A. 8. 

; from 


atter. Tae Ozontpes or Perroteum.—R. Koetschau, Z. angew. Chemie, 1922, 35, 
R. 509-513. 


Experiments were made on the action of ozone on certain American 


g) 
Them, petroleum oils. A Texas transformer oil of sp. gr. 0.915 was found to 
| have a molecular weight of 293, while the light yellow ozonide, of which 
ound 25% was produced from this oil, had a moiecular weight of 663. The 
"ero. solution of this ozonide in benzene, after standing a few hours, had a 
y in- molecular weight of 606 only, and after two days, a molecular weight of 
solu. 479, showing that polymerisation had not taken place, but decomposition 
Lion, into compounds of lower molecular weight. The figure 663 corresponds 
and closely to that of a dimeric diozonide, which was 688. The molecular 
able weight and the elementary analysis of the transformer oil and of ite 
ozonide were ascertained. Many American crude oils and lubricating 
. oils contain hydrocarbons very rich in carbon, possessing high sp. gp. 


and high refractive indices, which compounds are probably saturated 
polycyclical paraffins. The molecular weights of mineral oils deter- 
mined in camphor are found to be generally lower than those determined 
in benzene. The ozonides from Texas and Pennsylvanian spindle oils 
have a characteristic pungent odour. When these oils are ozonised the 
ozonides fall out as a whitish flocculent precipitate, which gradually 
changes to red resin at temperatures of 20° C. or over. Oils poor in 
sulphur give more stable ozonides of a lighter colour. The curves of 
ozone absorption are very steep at their commencement. The maximum 
increase of weight by the absorption of ozone is 16 to 17%. The “‘ white 
oils” show no formation of ozonides, but a considerable increase in 
viscosity when exposed to the action of ozone. On ozonising a Russian 
petroleum jelly a strong odour of vanilla was developed. Tables are 
given showing the properties of several ozouised oils and the distillation 
tests in vacuo, and graphs showing the relation of quantity of ozone 
absorbed to time of reaction. For ozonising, a modification of Liebig’s 
potash apparatus was employed. The ozone value is subject to too 
great variations for employment in analysis, but a “ splitting number” 
determined by taking the acidity of an ozonised oil which has been 
boiled for hal hour with water is of utility in the examination of trans- 
former oils which have been in use. The determination of sludge values 
with ozone is much more rapid and convenient than with oxygen. The 
value is some four or five times greater than that obtained by the old 
method. A table is given showing the amount of ozone absorbed, the 
sludge value and the “ splitting number” for transformer oil of gravity 
0.915 for periods of reaction varying from 40 minutes to 5 hours. A 
standard method for the determination of the sludge value by ozone is 
proposed, and details of the cost of production of ozone are given. 
H. M. 
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Tue Examination oF Bortnc anp Coormne Ons (SoLtuBLE O1s).—Th. 
Kaleta. Chem.-Zeit., 1922, 46, 783-784. 

For the estimation of soap, mineral oil and fatty oil, 3-5 grms. of the 
sample are mixed with 100 cc. cold water in a beaker and precipitated 
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with solution of chloride of calcium as a lime soap. The precipitate jg 
washed with water and acetone to free it from oil, then dissolved in hot 
benzol-alcohol mixture, and boiled with dilute hydrochloric acid. After 
cooling, the contents of the beaker are extracted with ether and washed 
with water. To the solution is added 50 cc. of, neutral alcohol and it 
is titrated with n/2 alcoholic solution of potash, then evaporated and 
dried, and the resultant soap weighed. The filtrate is diluted with 100 co, 
water and shaken 2-3 times with ether. The extract, which contains 
the mineral and the fatty oil, is washed with distilled water, and the 
ether evaporated off. The oils are saponified with 50 cc. of an alcoholic 
solution of potassium hydroxide, the alcohol evaporated, and 100 ce, 
water added. The mixture is warmed and the fatty oil precipitated as 
limesoap. Thisis filtered off, andthe fatty oil determined as potash soap, 
The remaining mineral oil is extracted with ether, washed and filtered 
over dried calcium chloride. The ether is distilled off and the mineral 
oil weighed after drying. By another method the saponification value 
of the oil may be determined and a correction made for the free alkali 
in the soluble oil and the amount of the fatty oil so determined, the 
mineral oil being calculated by difference. The molecular weight of 
the fatty acids may be ascertained by the formula, potassium . om? 
used : gr. fatty acids : : 56 : molecular weight. 


Tue Cuemicat Composirion oF THE EstHontiAN Mippig Orpovician Or. 


Breartnc Miverat “ Kuxersrre.”—P. N. Kogerman. Dorpat, 1922. 


“ Kukersite " and the dictyonema shale form two layers of the Cam. 
brian and Ordovician strata in the North of Esthonia. Though known 
as oil shales they are not true shales. In some places the shale lies near 
to the surface and is worked in open quarries. The immediate available 
supply of oil shale is estimated by the Esthonian Government at 
1,500,000 tons. A review is given of former researches made on this oil 
shale from its discovery in 1789 to the present day. “ Kukersite " 
rarely contains more than 35% of moisture, and after air-drying rarely 
more than 7%. Dried in a desiccator over sulphuric acid the moisture 
content remaining was about 2.38%. The ash content arises from 
20-50%. The yield of volatiles was found to be 50.7 to 58.4%. The 
ultimate composition (on dry organic substance) was carbon 71.58%, 
hydrogen 7.40%, nitrogen 0.48%, sulphur 1.50%, and oxygen 19.04%. 
It was found that from 0.27% to 0.77% dissolved in eight various 
organic solvents, but in tetrachlorethane 2.20%, the time of extraction 
varying from 48 to 124 hours. By boiling in 20% solution of potassium 
hydroxide, neutralising and allowing to stand, a white precipitate not 
exceeding 4% of the weight of the shale was obtained; 10 grms. of 
shale heated to 250°-255° C. gave off 27 cc. of gas containing 8.7% of 
carbon dioxide, 0.6% of heavy hydrocarbons and 13.7% of carbon 
monoxide. Distillation at 600° C. gave 74.9 gals of oil, and 1,900 cub. 
ft. of gas per ton, and at 900° C., 49.7 gals. of oil and 7,200 cub. ft. of 

per ton. The crude tar obtained by distillation in retorts is a dark- 
brownish slightly fluorescent liquid of sp. gr. 0.939 at 17°C. By steam 
distillation 28.5% of light oil of 0.795 sp. gr. was obtained, which was 
found to contain about 60% of unsaturated open chain compounds. The 
quantity of cyclic unsaturated hydrocarbons in the crude tar was 
55.5%. The heavy oil obtained by steam distillation contained 77% of 
such compounds. It is found that the oil shale “ Kukersite "” is formed 
from a soft cyanophycean alga. Under the action of chloral hydrate 
the alge swell and take up their original form. H. M. 
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LABORATORY METHODS FOR THE EXAMINATION OF PARAFFIN WAX AND 


Jeviies.—E. Pyhiléi. Petroleum, 1922, 18, 1164-1165. 


The sp. gr. is determined by the flotation of the wax or jelly in an 
alcohol-water solution. The substance is melted and dropped from a 
glass rod into warm alcohol. As the drops remain in a liquid state for a 
little while, it can be observed whether any air bubbles are present. The 
air-free drops are transferred to a measuring cylinder and water is then 
added till the alcohol-water solution is of the same sp. gr. as the drops, 
which then remain suspended in the liquid without rising or falling. The 
gravity of the solution at this point is then determined by the ordinary 
methods. The importance of insuring the absence of air bubbles in the 
substance under examination by the alcohol drop point test is empha- 
sised, The effect of different methods of filling the glass vessel has been 
demonstrated experimentally, and it is shown that a variation of about 
3° C. in the observed results may be caused by incorrect methods of 
filling. H. M. 


A CoNTRIBUTION TO THE GENESIS OF PETROLEUM. (THE NiTROGEN Com- 


POUNDS OF PETROLEUM OILs IN GENERAL AND OF THOSE OF THE Baku 
Reoion in Particutar.)—E. Pyhalé. Petroleym, 1922, 18, 1069-1073. 


The acid sludge from the kerosene refining process of Baku petroleum 
is a tarry violet substance, smelling of sulphur dioxide and of terpenes. 
On diluting with water a violet oil separates, leaving a yellow acid 
solution, which on the addition of an excess of alkali gave a yellowish 
gray flocky precipitate. The precipitate was washed and dissolved in 
hydrochloric acid, a further quantity of violet oil separating. The solu- 
tion is brown, but turns carmine colour after a few hours. A red, thick 
oil separated on the addition of common salt, and this was dissolved in 
chloroform and the solvent then distilled off. In distilling this oil a pale 
yellow oil came over between 60°-80° C. and afterwards some water, 
sulphide dioxide and turbid oil with odour of pyridine. Between 
250°-270° C. the greater part of the substance distilled over as a sub- 
stance similar to Canada balsam. This was dissolved in a little distilled 
water, filtered from a little dark oil, and evaporated at 80°C. A hygro- 
scopic brittle mass was obtained smelling and tasting like quinoline, with 
an acid value of 261. This represents a nitrogen-containing body from 
the petroleum, possessing both acid and basic qualities, probably an 
amido-acid. In the distillation of the kerosene fractions of many kinds 
of petroleum a red to violet fugitive colouring is observed, and this is in 
proportion to the nitrogen content of the petroleum. Sulphur dioxide 
and water are also formed, though in small quantities. The filtration of 
a petroleum from Surachany through floridine left a red-coloured oil in 
the filtering medium by capillary analysis. The yellow filtrate was 
shaken with sulphuric acid and the precipitated acid sludge diluted with 
water, rendered alkaline with sodium hydroxide solution and shaken up 
with ether. The ether layer was yellow, but on distilling off the solvent 
a syrupy carmine red product remained, with a smell of quinoline and 
containing bases. The bases seem to consist of the hydrogenised deri- 
vatives of pyridine and quinoline, and are probably taken up by the 
petroleum from decomposed organic matter. H. M. 


Montan Wax; CHLoRINATION oF.—A. Deschauer U.S,P, 1,429,932. Sept. 26, 


1922. Appl. May 22, 1922. 
The chlorination is effected in aqueous mixtures. T. A, 8S. 
3C 
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Fiasa Pornt—IMPROVEMENTS IN APPARATUS FoR DETERMINING.—F. H. y 


Klee. E.P. 185,814. Sept. 4, 1922. Appl., June 3, 1921. 


The apparatus consists of an oil containing vessel surrounded by g 
jacket, the latter being electrically heated. A stirrer is provided for 
the oil and the vapours above the same. The ignition is by spark or 
coil heated to redness. The top can be removed for open cup tests, 
A modification consists of an electrically heated vessel in which high 
boiling oils of high flash may be dropped to determine their ignition 
temperature in the presence of heated air or oxygen. 

T. A. 8, 


Tue CompustTion or Fvets tx THE INTERNAL ComBusTION ENGINE.— 


T. Midgley, Jr. J. Soc. Auto. Eng., 7, 489-97. 


The results of considerable research work into the behaviour of fuels 
in internal combustion engines particularly with regard to the phenom. 
enon of “knocking” is reviewed. The opinion that “knocking ” is 
due to the detonation of the gas charge is expressed. Fuels are arranged 
in order of their tendency to produce knocking as follows: ethers, 
paraffins, olefines, naphthenes, aromatics, alcohols. The theory of 
knock suppressors is discussed 

% A. 6. 


Propvuction tn Soutn America.—W. O. Fanning. Oil and Gas J., 21, 
No. 9, 11, 82 (1922). 

Conditions obtaining in the oil industry in the South American 
countries are described. Peru produces two grades of oil, one of low 
and the other of high cold test. The latter is very similar to Pennsyl- 
vania crude. 

T. A. &. 


Tue PRESENCE OF CARBONMONOXIDE IN Naturat Gas FROM PETROLEUM. 


—E. Schmidt. Mat. Grasses. 14, 6,157-60 (1922). 
The presence of CO in neutral gas is shown to be due to the decom- 
position of naphthenic acids of petroleum. It is safe to assume that 


petroleum exists where natural gas containing CO is found. 
T. A. 8. 


DETERMINATION OF TOLUENE, XYLENE AND BeEnzENE.—G. Zaborowski. 


Mat. Grasses. 14, 6,160-1 (1922). 


The determination of benzene, toluene and xylene in the commercial 
products or in gasoline mixtures may be carried out volumetrically 
by sulphonating with a known amount of H SO, and titrating the excess 
of acid. To about 3-5 gr. of the sample 3 times its weight (4 in the case 
of xylene) of preferably 100% H,SO, is added. The mixture is warmed 
to 45°C. and shaken for 5 minutes. After allowing to cool it is poured 
into 100 ccm. of water, boiled to remove the light oils and titrated with 
standard NaOH and phenolphthalein acid used x1-876=toluene; 
acid used x 2:163=xylene. In the case of benzene sulphonation has to 
be carried out under a reflux condenser. A densimetric method consists 
in determining the density of the mixture before and after sulphonation. 
The % is calculated from the formula T=—({100 D. (d,-d,)]/(D—d,)d, 
where D is the d,, of pure toluene, benzene or xylene. 
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J. Chem. Met. Eng., 1922, 27, 12-591. 


A scheme of co-operative research has been arrived at by the 
American Petroleum Institute and the American Chemical Society. 
The following list of problems of immediate utility and importance 
to the petroleum industry is to form the basis of an immediate research 
programme. 

1. Thorough scientific investigation of fractionating columns. 

2. Preparation of rational specifications for petroleum products based 
upon the results of actual research work. More rational volatility 
specifications for gasoline and tests for the “ oiliness” property of 
lubricants. 

3. Investigations as to the actual need of highly refined gasoline for 
motor fuel; is it necessary to remove bad smelling sulphur compounds 
completeiy in order to obtain efficient service from gasoline ? Will these 
compounds injure the engine ? 

4. A study of the fundamental causes of carbon formation in cylinders ; 
elimination of polymerised products in cylinders; study effect of 
additions of peroxides, naphthalene, picric acid, phenanthrene, pyrene 
picene, cyclohexanol, phenol, etc. 

5. Through study of lubrication from a colloid chemical standpoint. 

T. A. 8. 


ReSsEARCH-CO-OPERATIVE. 


Exctupisne Water From Or anp Gas Wetts.—R. V. Mills. U.S.P. 
1,421;706. July 4, 1922. 
An impervious precipitate is formed in the walls of the well by the 
introduction of suitable chemicals, e.g., sodium silicate and magnesium 
chloride or calcium chloride or hydrochloric acid. T. A. 8. 


Fatry Acrps, ALDEHYDES AND KerTones From MINERAL oR Tar OILs.— 
C. Harries. G.P. 339,562. 


The raw oils are first treated with liquid SO, to remove the portion 
soluble therein. The residue is cooled to partial solidification and the 
liquid portion separated and fractionated with steam. The fraction 
boiling between 100-200°C/10 mm. is treated with ozone until an 
increase in weight of 8-12% is obtained. On treatment with superheated 
steam the peroxides in the oxidised oil are decomposed and the acids 
are separated as soaps on treatment with hot concentrated KOH. The 
soaps on hydrolysis yive principally stearic and palmitic acids. In 
order to obtain aldehydes and ketones the oxidised oil after treatment 
with steam is shaken with NaHSO, soln. and the aldehydes and ketones 
separated as bisulphite compounds. A large number of aldehydes 
and ketones boiling over a large range are obtained. A yield of aldehydes 
and ketones up to 80% may be obtained. The residual oil is no longer 
oxidisable. T. A. 8. 


INFLUENCE OF THE ELEMENTS OF THE OxyGEN GROUP ON PARAFFIN.— 
H. Siebeneck. Petroleum Z. (1922) 18, 281-6. 


Air and oxygen both attack paraffin when bubbled through it at 
135°C. After 10 hours acid vapours are evolved and after 22 hours 
the product contains 30-40% of saponifiable matter according as air 
or oxygen is used. Saponitiable matter to the extent of 52-65% with an 
acid value of 59-03 and an ester value of 93-91 can be obtained. This 
indicates 30% and 70% esterified acids. The fatty acids produced are 
saturated. The volative products amount to about 7% of the paraffin 
used and consists of lower members of the same series with water. When 
8C2 
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paraffin wax is heated with sulphur H,S is evolved at 150°C. It is 
evolved more freely at 230°C. and CS, is also formed. After 7 hours 
treatment at this temperature all the hydrogen has been replaced and 
an amorphous black product can be isolated from the brownish black 
residue by extraction first with CS, and thea with ether. The black 
product corresponds closely with the formula (C,S),. This substance 
does not react with alkalies, but is attacked by strong sulphuric or 
nitric acids. Similar results were obtained with Se and Te, but no 
compound analogous to the sulphur compound was isolated. Small 
quantities of sulphur or Se inhibit the action of oxygen on paraffin. 
T. A. 8 


ArtirictaL Perroteum rrom Soysean, Coconut AND CHRYSALIS Ons 


anp Sreartn.—K. Koboyashi. 


A mixture of the oil and powdered Japanese acid clay is charged into 
an iron retort and covered with the same clay. Distillation is carried 
out at ordinary pressures and is complete at about 700°C. The dis- 
tillate has a greenish fluorescence and is similar in odour to the artificial 
petroleum obtained from fish oil. Coconut oil (sp. gr.— 9294 sap. val. 
253-5) produced 54-7% distillate (sp. gr.— °8176. sap. val. 83-5) which 
gave 9-67 light oil (sp. gr.—’7679. sap. val. 11-0), 34-7% of illuminating 
oil (sp. gr.—"8244. sap. val. 68-1) and 10-4% of neutral heavy oil i. gr. 
—9060. sap. val. 89-3). qT. A. 8. 


Tae Water or THE Grosnt PeTroteum Wettis.—By V. A. Seylsky. The 


Journal of Grosni Petroleum Industry, No. 4, July, 1922, p. 26. 


The important part which water plays in the expioration of petroleum 
wells should be scientifically investigated in order to define which strata 
is responsible for the access of the water to the well. 

In boring new wells, or deepening old ones, little notice has been taken 
of the condition of the neighbouring wells, with the result that very 
often a good productive well has been flooded by water. The exact 
decision of the question as to the source of the water does not only depend 
on the analysis of the water, but also on the analysis of the strata through 
which the water passes, and also from geothermical observations. If 
the temperature of the water is equal to the temperature of the strata 
from which it was received, we can then assume that the water comes 
from that particular strata ; but if the water is lower than that of the 
strata, then it shows that it is penetrating from the upper strata. And, 
finally, if the temperature of the water is higher than that of the strata 
from which it was taken, then it is possible that the water penetrates 
through cracks from below. 

The Grosni Petroleum Fields show that their formation is due to a 
complicated process, the chief of which is pressure. As the result of a 
mechanical action the hard strata had been covered by a whole series of 
cracks, and thus any liquid is enabled to move among them for a very 
long distance. The author comes to the conclusion that, in order to 
examine the origin of the water in the petroleum wells it is necessary :— 

1. Carefully to examine the chemical and stratagraphical composition 
of the rocks. 

2. Systematical and complete analysis of the water from the wells 
from each horizon, giving the temperature of the water, as taken from 
that particular depth. 

3. Careful examination of the boundary of that region where water 
has appeared. 
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4. Determination of the exact situation of the cracks in the strata, 
or to determine the condition under which water shows its appearance, 
and investigating the laws of the movements of water by means of 
experiments, and observations on the water and petroleum-carrying 
horizons. 

In view of the very scarce publications of the analysis of water from 
petroleum wells, it is of interest to give the various analysis obtained in 
the Grosni Oil Fields, which is as follows :— 


No. of Plot .. ae 23 63 42 20 72 
» »» Boring “ 4 6 1 5 10 
Depth .. .. es “= 1787’ 259’ 1302’ 2337’ 
Sp. gr. ee -- 10035 1-0011 1-0023 1-008 1-0021 
He rdn oe o* 2.37 —- -- 4.16 — 
Alkali oe -- 106 6-45 4°5 24-2 4-6 
Dry residue .. _ 2-4786 ll 1-0554 13-899 1-036 
C,0 .. oe ee 0-2287 0-048 0-0414 0-1708 0-274 
ee ee traces 0-0047 0-0049 0-1659 0-025 
Fe, O, + Al,O, 0-0042 — 0-044 0-0056 0-0024 
. | we ee ee 0-858 0-1753 0-1188 4-3238 0-117 
80, .. oe -. ©2829 0-4554 0-3139 0-1422 0-6139 
SiO, .. ee -- 0011 0-024 0-0394 0-0224 0-05 
Plot .. ee 34 114 22 38 44 37 
Boring. . - 5 21 6 ! 6 3 
Depth. . ‘e 1473’ — 1260’ 1512’ -- 1057’ 
Sp. gr... ee 1-0319 1-0078 1-0167 1-0187 1-018 1-0232 
ardness -. 180-37 4-23 116 65-63 47:49 120 
Alkali .. ~. dd 95-12 24-57 — = 4-7 
Dry residue .. 44-5 11-868 22-486 28-4204 25-58 30-946 
oe 0-65 0-03 0-672 0-5332 0-204 0-2369 


os: a.) ae 00159 0-3577 0-0785 0-1947 0-6484 
Fe,0,+Al,0, 09-0146 0-0152 0-0032 0-006 00128 0-014 


iO, 0-0232 0-0124 0-0452 0-052 0-252 0-0136 


Cw. «= iw. 25578 = 2536-12206 = 14-51 «13-97 18-5 
oe one _ —_ ~ —_ _ 
ese 29 22 45 59 2 24 
Boring.. .. 1 4 2 il 1 14 
Depth. . i - 1246’ -_ 770’ 1302’ 1274’ 
Sp. ew e~=—(008i-0048 1-01 1-0036 1-0193 1-008 
eos 60 ww 2082S 35-882 17-84 34-04 = 125-2 jot 
Alkali... .. 65-1 43-8 =« 354 31-27-98 
Dry residue .. 40434 65-9884 8464  1-9966 25-85 0-086 
C,0 .. .. 00152 02992 0-12 00122 0-559 0-067 
M0 one «60004-0421 0-042 (0-0156 = 00-0986 §=—_:0-1249 
0,+Fe,0, 00018 0-002  0:0204 0-005 00108 00-0074 
Sid, .. — .. 00326 00312 00944  0-0234 0-0552  0-0586 
CL ws ws 29521-6489 «4-195 = 00-0303 = 1-404 1-82 
ae = = _ —_ — 0-108 
P. D. 


ANALYsIs or CZECHOSLOVAKIAN Perroteum.—F, Schulz. Petroleum Z., 1922. 
18. 321-3. 

Gbely petroleum is distinguished by the fraction boiling from 
150-200° C. which has a terpene-like odour and is similar to certain 
types of Louisiana oil The odour is due to the presence of compounds 
of the series C, H,,.—,, and not to terpenes. The oil is optically active 
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and contains no wax. On distillation with superheated steam the 
flash point of both distillate and residue rise slowly and the latter scon 
acquires high viscosity which is not due to the formation of asphalt, 
Oils from Bohnslavice, Mikova and Turzovka resemble the best 
Pennyslvania crude and contain practically no asphalt and but 0-025% 
sulphur. On distillation up to 300° C. a light transparent residue of 
vaseline is obtained setting at 26-28°C. Hodonin oil is identical with 
Gbely oil. T. A. 8. 


CRACKING PROCESSES. 


Crackinc Hyprocarson Oms—Process AND APPARATUS FoR.—J. L, 


Murrie. U.S.P., 1,435,652. Nov. 14, 1922. 


Hydrocarbon oils, preferably mixed with fixed hydrocarbon gases 
produced in the cracking process, are passed through molten metal 
kept at the desired temperature in a trough-shaped bath which is of 
larger cross section at the top than at the bottom, thereby obviating 
excessive commotion of the metal. The preheated oil is introduced 
through a plurality of small pipes entering towards the bottom of the 
trough and the heavy unvaporised portion, together with carbon, is 
drawn off continuously from the surface of the metal through a conduit 
which can be adjusted to alter the depth of the oily layer. The vaporised 
portion of the oil is fractionally condensed, and the heavier portions 
returned for recracking. The troughs are provided with covers and 
means are supplied of operating under pressures up to 125 lbs. per 
sq. in. Owing to the continuous removal of carbon and heavy oil 
from the reaction chamber the process can be run without interruption. 

F. G. P. R. 


Perrot, Improvements Retatine To Propvuction or.—F. Tinker. E.P. 


188,058. July 29, 1921. 


Crude oil, which has been preheated by hot residues and partially 
by direct heating, is passed into a mixing chamber where it is mixed 
with the superheated gases from a cracking chamber. The vapours 
are lead to a fractionating column, from which heavy residues are 
returned to a still and thence to the cracking chamber. 

T. A. 8. 


Hyprocarson Compounps—METHOD AND APPARATUS FOR TREATING.— 


W. J. Knox, Assr. to E. D. Warren. U.S.P. 1,428,641, Sept. 12, 
1922. Appl., March, 24, 1919. 

Hydrocarbon vapours are cracked by heating to a high temperature. 
The hot cracked gases before condensation are passed over the surface 
of oil to heat the same and to remove low-boiling constituents. 

T. A. 8. 


Hyprocarson Liquips, Fiurps AND O11s; Process or CONVERSION INTO 


Lower Borine.—J. H. Adams. A.P. 1,433,519, Oct. 24,1922. Appl. 
Dec. 5, 1917. Orig. Appl., Dec. 1, 1909. 


Lower-boiling hydrocarbons are obtained by passing oil through 
a succession of heating chambers. Pressure is maintained in each 
chamber and the vapours formed are removed. 


T. A. 8. 
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Crackinc Prerroteum.—K. Smolenski, S. Turowicz and R. Dobroweski. 
Przemysl Chem. 1921. 201-20, 237-54. 

Krosno petroleum yields aromatic hydrocarbons in quantities 
approaching those obtained from Baku petroleum. The temperature 
of distillation has an important effect on the quality and quantity of 
the products. _680-720° C. appears to be the most satisfactory tempera- 
ture, and with a given rate of flow benzene, toluene, xylene, naphthalene 
and anthracene are readily obtained. 


T. A. 8. 


HyDROCARBONS—METHOD AND APPARATUS FOR Propvuctinc.—-W. Munder, 
Assr. to the Chemical Foundation. U.S.P. 1,431,246. Oct. 10, 1922. 
Appl., Jan. 31, 1915. 

Light hydrocarbons free from asphalt and sulphur are produced by 
subjecting heavy hydrocarbons to distillation under ordinary pressure. 
The distillate is then heated under pressure with continuous distillation, 


in an autoclave. 
ye 


Lower-Bortinc HyDROCARBONS—PROCESS AND APPARATUS FOR PRODUCTION 

or.—J. C. Black. U.S.P. 1,431,772, Oct. 10, 1922. Appl. Aug. 15, 1921. 

Oil is cracked by passing it through a coil, heated to cracking 

temperature and maintaining it at this temperature for some time in 

a “digester " of larger cross sectional area than the cracking coil. The 

oil is then passed through chambers where the pressure is successively 
diminished to cause the vaporisation of the various fractions. 


T. A. 8. 


Oms—AprpPaRATus ror Crackinc.—W. B. D. Penniman. U.S.P. 1,429,622, 
Sept. 19, 1922. Appl., April 25, 1917. 

Stills in series are internally heated by means of a hot fluid, the fluid 
supply being thermostatically controlled. Oil is passed through the 
system in the opposite direction to the hot fluid flow. 

T. A. 8S. 


Perroteum Om—Process or Heattnc, ror Crackinc.—R. Cross, Assr. 
to Gasoline Products Co. U.S.P. 1,423,500, July 18, 1922. May 2, 1921. 


Oil is heated to cracking temperature by passing it through a tube 
heated in a furnace. After leaving the tube the oil is maintained at 
cracking temperature, under the pressure of the evolved gases, in an 
insulated “‘ reacting chamber.”” The process is continuous, oil and 
gas being continuously removed from the reacting chamber. Cracking 
takes place in the liquid phase. 
T. A. 8. 


Hyprocarsons—Process or Conversion.—H. R. Berry. U.S.P. 1,429,910, 
Sept. 19, 1922. Appl., Aug. 10, 1922. 

Heated hydrogen gas-carrying hydrocarbon vapours is caused to 
flow counter-current to films of relatively cool oil. The pressures and 
temperatures are so controlled that lower-boiling hydrocarbons are 
produced without the formation of carbon deposit. 


T. A. S&S. 
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Oi1rs—Apparatus For Crackinc.—W. B. Penniman. U.S.P. 1,429,623, 
Sept. 19, 1922. Appl., May 5, 1917. 

Oil is heated in a still by means of a steam coil. The vapours from 

the still pass through two chambers containing steam coils. The supply 


of steam to the various parts of the apparatus is thermostatically 
controlled. 


T. A. 8. 


Hyprocarsons—Process For Propvuctnec LIGHTER FROM HEAVIER.— 
C. V. Woegerer, Assr. to J. R. and W. H. Clarke. U.S.P. 1,429,992, 
Sept. 26, 1922. Appl., May 8, 1920. 


Hydrocarbons are cracked by atomising them with water and lime 
and then with steam under pressure and at a temperature below 
500° F. They are then allowed to settle under pressure to allow 
unconverted oil and lime to settle out and finally condensed under 
pressure. 

> & @ 


HyprocarBon—MEeETHOD OF SEPARATING FROM ALUMINIUM CHLORIDE.— 
E. V. Owen, Assr. to the Hoover Co. U.S.P. 1,430,109, Sept. 26, 
1922. Appl., Jan. 21, 1922. 


“ Aluminium Chloride-hydrocarbon ™ is delivered to a bath of liquid 
material maintained at a temperature sufficiently high to vaporise 
the aluminium chloride but not the hydrocarbon. 

T. A. S. 


Crackinec AnD Distituisc Orm—Process ror.—J. T. Fenton. U.S.P. 
1,394,481, Oct. 18, 1921. Appl., May 1, 1920. 


Oil is cracked by direct treatment in an atomised state and under 
pressure with superheated steam. The supply of steam is so controlled 
that only a portion of the oil is cracked. The treated oil is passed 
to a separator where by reduction of pressure the lighter fractions are 
removed and subjected to fractional condensation. 

T. A. 8. 


Hyprocarson Propucts—Process ror Propucine.—C. L. Lightenhome, 
Assr. to Lightenhome Oil and Refining Co. U.S.P. 1,434,300, Oct. 31, 
1922. Appl., Sept. 14, 1917. 


Heavy hydrocarbons are cracked by subjecting them to the action 
of steam and finely-divided lime at a temperature and pressure below 
that at which permanent gases are formed and for a time sufficiently 
long for cracking to take place. 

T. A. 8. 


HYDROCARBON Orts—APpPpaRATUs For Crackinc.—F. T. Manley, Assr. to 
The Texas Co. U.S.P. 1,428,338-9, Sept. 5, 1922. Appl., Oct. 10, 
1917. 


(1) Oil is cracked by heating in a vertical still under pressure. Fresh 
oil is introduced into the bottom portion of the still, which is kept cold. 
The vapours evolved are passed through a dephlegmator, the heavy 
portions being returned into the bottom of the still with the fresh oil. 

(2) Hydrocarbon oils of comparatively low boiling point are cracked 
by bringing them in contact with a horizontally-elongated body of 
hydrocarbon oil of higher-boiling point heated to a temperature 
sufficiently high to crack the lower-boiling oil. The vapours of the 
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lower-boiling oil are caused to pass along the surface of higher-boiling 


oil and overheating is prevented. 
TAG 


NaroraL Gas—Process or TREATING AND Propuct.—H. E. Thompson, 


Assr. to Carbide and Carbon Chemicals Corpn. U.S.P. 1,429,175, 
Sept. 12, 1922. Appl., Aug. 29, 1921. 

A liquid of predetermined vapour pressure is separated from a mixture 
of natural gas hydrocarbons by separating from the mixture a fraction 
having a higher vapour-pressure than that desired. This fraction is 
rectified to produce vaporous and liquid portions, the rectification 
being so conducted that not more than one hydrocarbon of the fraction 
will occur in substantial quantity in both the liquid and the vaporous 
portions. 

The product is a natural gasoline having a density not less than 87°Be 
and a vapour tension not substantially greater than 12 lbs. ew’ 

T. A. 


HYDROCARBONS OR OTHER O1ts—ImPROVED APPARATUS FOR CRACKING.— 


A. A. F. M. Seigle. E.P. 185,140. Aug. 24,1922. Appl., Feb. 24, 1921. 


Hydrocarbon oil is vaporized at 650°C. and a pressure of 12 hecto- 
grammes per sq. cm. in a tube. This tube is packed with aluminium 
and iron turnings, the portions packed with aluminium being heated 
only up to 450°C. The vapours are then expanded and cooled in cham- 
bers packed with metal turnings. Iron turnings are active at 650°C., 
aluminium at 450°C., copper at 300-500°C., and ferro nickel at 200-350°C. 
The expansion chambers are maintained at the desired temperatures by 
jacketing with water boiling under the necessary pressure. Two 
expansion chambers are used, one working at 260°C. and the other at 
160°C. Certain heavy oils condense in the expansion vessels and are 
withdrawn from the bottom. 

The vapours enter the first expansion chamber at the temperature 
and pressure at which they leave the vaporizing tube and leave the 
chamber at about 260°C. and 4 hectogrammes per sq. cm. They are 
then again compressed and enter the second chamber at 300°C. and 9 
hectogrammes per sq. cm., leaving at 160°C. and 2 or 3 hec 
per sq. cm. The products of the apparatus are rich gas, light hydro- 
carbons and heavy oils suitable for use as lubricants. The quantity 
of light hydrocarbon can be increased by using suitable catalysers in 
the second expansion chamber and repassing through it some of the 
rich gas along with hydrogen. The apparatus is designed to work on 
oil not boiling below 200-250°C. 

T. A. 8. 


Omus; Process ror Conversion or.—J. H. Adams, Assr. to The Texas 


Co. U.S.P. 1,428,311-2. Sept. 5, 1922. Appl., June 25, 1918. 

(1) Hot high boiling hydrocarbons are sprayed by means of super- 
heated steam into a chamber, the steam being heated to a temperature 
sufficient to crack the oil. The heavy residues are collected in the 
bottom of the chamber and the evolved lighter vapours are withdrawn 
from the upper portion. 

(2) Hot oil is sprayed along with superheated steam into an expansion 
chamber consisting of spaced chambers with a communicating passage, 
the passage being heated. The cracked vapours are removed through 
a condenser. The apparatus is maintained at pressures higher than 
atmospheric. T. A. 8. 








Crackinc Hyprocarsons, Process oF AND APPARATUS FoR.—F. G. Niece, 
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E.P. 185,632. Sept. 14, 1922. Appl., Sept. 7, 1921. 


Heavy oil is cracked by passing it through molten metal under pressure, 
The metal, e.g. lead, is contained in a long vertical tube and preheated 
oil is introduced at the bottom. The vapours from the apparatus are 
condensed under pressure and any uncondensible gases are returned to 
lower portion of the cracking apparatus and passed through the molten 
metal along with the oil under treatment. Distribution of the oil and 
vapours in the molten metal is brought about by means of baffles. 

T. A. 8. 





Om Crackinc. Process anp ApparRaTus For.—C. A. Jensen. Com. 


municated by J. A. Stone. E.P. 185,624. Sept. 14, 1922. Appl, 
Aug. 27, 1921. 

The apparatus consists of two concentric cylinders packed with 
catalytic absorbent or spreading material. Oil is cracked in the inner 
cylinder, the outer cylinder being gas-fired for heating purposes. When 
the inner cylinder ceases to operate owing to deposition of carbon, etc., 
the oil to be cracked is introduced into the outer cylinder and the inner 
cylinder is fired for heating purposes. The apparatus can be made to 
work with or without pressure. Suitable catalytic materials are cast- 
iron or nickel or porous fire-clay or fullers earth. Efficient double- 
phase cracking is claimed. T. A. 8. 


CrACKED PETROLEUM Ors AND Process AND APPARATUS FoR.—L. W. 


Goold. Communicated by Universal Oil Products Co. E.P. 185,439, 
Sept. 11, 1922. Appl., Mar. 11, 1921. 


Oil is cracked at a temperature less than 875°F. and a pressure of 
135 Ibs. per sq. in. by being circulated in a system consisting of a heating 
coil built up from 20 ft. sections of 4 in. pipe and being about 400 ft. 
long and an expansion chamber made up of four 20 ft. sections of 10 in. 
pipe. Any deposition of carbon takes place in the expansion chamber, 
which is readily accessible for cleaning. The vapours from the expansion 
chamber are led off to a dephlegmator and any reflux condensate is 
taken back to the heating coil. A pressure distillate is obtained, when 
working on crude oil residues, having a lower percentage of unsaturated 
hydrocarbons than the charging stock and consisting of not less than 
15% each of gasoline and kerosene. 

T. A. 8. 


Moror FvELs. 


Avconot Fvets—ImMPrROVEMENT ReEeLaTine To.—S. W. Blake. E.P. 187,335. 


July 19, 1921. 

A previous specification, No. 178,498 (J., 1922. 4544) describes the 
preparation of a fuel of high volatility and calorific value, by treating 
a mixture of commercial alcohol and acetone in a pressure vessel with 
calcium carbide, the acetylene formed being absorbed. In the present 
specification other monohydric alcohols, e.g., amyl, butyl and propyl 
alcohols are used and yield satisfactory fuel. It is advantageous to 
retain approximately 10% of water in the fuel and to remove all lime. 
The alcohol used should be of low strength, e.g., 90-92%. The presence 
of water in the fuel keeps the engine cooler and prevents carbonisation 
and consequent knocking. When preparing the fuel from the heavier 
alcohols the water should be added to the acetone and the acetone-water 
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mixture then added to the alcohol. The proportion of acetone is from 
5 to 40%, and the proportion of calcium carbide used from } to 4 lb. per 
gal. The removal of lime is effected by adding ammonia and then 
passing CO, through the solution. T. A. 8. 


Fost ror InrerNnaL-ComBustTion Enornes,—D. F. Field. Communicated 
to H. R. Giles. E.P. 187,326. July 18, 1921. 


Alcohol-ether fuels, owing to the formation of acetic acid and other 
causes, are unsatisfactory. The difficulties are overcome by the addition 
of rosin oil and a small proportion of caustic soda dissolved in alcohol. 
A mixture consisting of alcohol (66 o.p.) 36.75%, ether 62%, rosin oil 1%, 
saturated solution of caustic soda in alcohol .25% is satisfactory when 
used in a carburettor normally adjusted for use of petrol. T. A. 8. 


SuLpHUR—Errects in Fue. Om.—A. F. Brewer. Power, 1922 55, 50-1. 


Several precautions to be adopted to minimise the detrimental effects 
of sulphur in fuel oils, which are due to the formation of sulphuric acid, 
are suggested. The oil should be as free as possible from water and the 
amount of steam used for atomising should be the minimum. Shut-down 
should be avoided and tubes blown frequently to prevent sooting. 

T. A. 8. 


Moror Fvet rrom Perroteum.—O. P, Amend. U.S.P. 1,423,064. July 18, 
1922. 

A fuel obtained by cracking heavy oil with catalysts has the following 
characteristics : Sp. gr. above .74, Br absorption No. above 125, flash 
point below 0° F. Over 50% is volatile below 80°C. It contains not less 
than 30% of naphthenes, and is free from terpenes or resinous substances. 

T. A. 8. 


CaRBURETTOR ConTRoL BY Exuaust Gas ANALysis.—Jones and Fieldner. 
Paper before Petroleum Section of Amer. Chem. Soc. J. Chem. Met. 
Eng., 1922 27, 13, 590-1. 

Considerable fuel economy can be effected by the aid of exhaust gas 
analysis in controlling carburettor setting. An increase in mileage of 
20% on Government trucks was effected by this method. The average 


of several thousand analyses from 101 cars showed 70% combustion. 
T. A, 8. 


SuLPHUR In Fvet.—C. O. Johns. Paper before Petroleum Section of Amer. 
Chem. Soc. J. Chem. Met. Eng., 1922 27, 12, 590. 


A Diesel engine was run on fuels such as Mexican crude, gas oil, and 
a polymerised by-product of alcohol manufacture, containing 19% of 
combined sulphur. The Diesel engine was run for 400 hours at a com- 
pression of 500 lb. Frequent examinations of the engine showed no 
evidences of corrosion. Some trouble was encountered by excessive 
formation of carbon deposits around the exhaust valve. T. A. 8. 


Liquip Fuet ResEMBLING PETROLEUM PREPARED BY Dry DISTILLATION OF 
Ca-saLTs oF Soy-BEAN Fatry Acips.—M. Sato. J. Chem. Ind. (Japan), 
1922 25, 13-24. 


100 g. of Ca salt of soy-bean fatty acids yields on distillation 73 gr. 
of oil and 8 litres of gas. The oily distillate has an odour resembling 
that of cracked petroleum, is greenish yellow and fluorescent. It has a 
sp gr. of .8261, iodine value, 117.4; acid value, 0.3, and loses 22% by 
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volume when treated with concentrated sulphuric acid. Its calorific 

value is 9956 cals. The gas contains CO, 2.4%, O, 4%, heavy hydro. 

carbons 18.1%, CO 10.3%, H, 1.4%, CH, 50.7% and nitrogen 12.3%. 
T. A. 8. 


Atconot-Erser Mrxtures; Improvep MAaNnuFActuRE or.—F. E. Lichten. 


thaeler. Communicated to H. Wade. E.P. (A) 187,051, (B) 187,052, 
July 27, 1921. 


(A). The difficulty of preparing alcohol-ether mixtures when the ether is 
separately prepared, is considerable, owing to the high volatility of the 
ether. The necessity for the provision of special~condensing and 
refrigerating plant has been overcome by passing the vapours obtained 
in the manufacture of ether from alcohol and sulphuric acid through a 
scrubber containing alkali, and thence through an absorbing tower, 
within which a stream of alcohol is flowing in a counter current direction 
to the ether vapours. A certain amount of the ether is condensed before 
the vapours enter the absorbing tower, and this is added to the weak 
alcohol-ether mixture, obtained in the tower, to give the desired mixture 
suitable for motor fuel. By this means the handling of the ether as such 
is avoided, and the alcohol-ether mixture has no more fire risks than 
ordinary petrol. 

(B). Alcohol-ether mixtures are prepared direct from raw material, 
containing sugars or starches, alcohol never being stored as such in bulk. 
Fermented mash is distilled and concentrated in a continuous still up to 
approximately 95%. A portion of the alcohol so obtained is led off to an 
ether making apparatus and converted into ether. The remainder of the 
alcohol from the continuous still is taken to an absorbing tower to absorb 
the purified ether vapours. T. A.S. 


Burninc Hyprocarson O1.s—ImMPrRovED METHOD AND APPARATUS FOR.— 


C. E. Chapman and J. Goodfellow. E.P. 186,446. July 6, 1921. 


Complete combustion of heavy hydrocarbon oil is attained by atomising 
it with superheated steam into a retort-like device, which is jacketed for 
cooling purposes. The retort is fitted with a discharge horn having a 
bell mouth, from which the flame enters the furnace, first impinging 
on the superheater supplying steam to the atomiser. Part of the products 
of combustion are circulated through the retort along with the incoming 
atomised oil. The retort and horn are lined with refractory material. 

T. A. 8. 


Avcono.tic Liquip Fue. (Non-PoTraBLE)—Process AND APPARATUS FOR.— 


F. de M. Accioly. E.P. 187,640. April 20, 1921. 


A non-potable alcoholic fuel is prepared from the saccharine juices 
of a large variety of plants. To a 1000 litres of juice is added yeast 
200 gr., tannin 100 gr., neutral potassium tartrate 1000 gr., sulphuric 
acid 100 gr. The mixture is then fermented at 15-30°C. in a closed 
vessel. To the fermented liquid is added a mixture of 500 gr. boiled 
orange peel, 60 gr. Stockholm or petroleum tar, 40 gr. powdered naphtha- 
lene, 125 gr. sulphuric acid, and 2 gallons water. The whole mixture is 
then distilled. To the alcohol so obtained is added a mixture consisting 
of turpentine 500 gr., ether 1000 gr., naphtha (sp. gr. 0.800) 3000 gr., 
animal or vegetable or mineral oil 500 gr., hydrochloric acid 150 gr., 
Stockholm or petroleum tar 50 gr., naphthalene 20 gr., and the whole 
is again distilled. When saccharine juices are not available ~s may 
be replaced by alcohol of 20-40° Bé. T. A. 8. 
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Liquip Fuet—Mernop or Forminc.—A. Hayes. Assr. to U.S. Industrial 
Alcohol Co. U.S.P. 1,428,885, Sept. 12, 1922. (Appl. June 5, 1919.) 

A mixture consisting mainly of heavy hydrocarbon oil and alcohol, and 
containing small proportions of light hydrocarbon and ether, is converted 
into a fuel of a non-stratifying character, by vaporising the mixture and 
passing the vapours through a finely-divided zinc or nickel catalyst, 
maintained at a temperature below about 300° C. T. A. 8. 


DISTILLATION AND REFINING. 


SutpHuRic Actp Recovery tn Ow Rerineries.—L. B. Skinner. Chem. Met. 
Eng., 1922, 27, No. 15. 734-6. 

In early days the acid was concentrated in lead pans to 60° Bé, and 
then brought to 66° in glass retorts or stills. Owing to breakages platinum 
stills with lead covers were tried, but found too costly, and eventually 
cast-iron stills with conical lead covers became general. With the 
addition of modern towers of packed brick to absorb the fumes this 
form of concentration is still advantageous in small refineries owing to 
low initial cost. Where large amounts of acid have to be worked up 
tower concentrators are the most efficient. Four towers packed with 
brick are employed, one for evaporating weak acid, one for concentrating 
to 66° Bé, and two attached to the latter to trap the acid fumes. Heat 
is supplied by flue gases from oil burners, which pass up the towers in 
counter current to the descending acid. Details of construction and 
working of the plant are given. For producing 25 tons of 66° Bé acid 
daily the plant should cost approximately £8,000. F. G. P. R. 


Stupece Acips—Meruop or Treatine.—I. Hechenbleikner and T. C. Oliver. 
Assrs. to Chemical Construction Co. U.S.P. 1,429,140, Sept. 12, 1922. 
(Appl. Jan. 7, 1922. 

Sludge acids or separated sludge acids are first preheated to drive off 


the volatile impurities and then concentrated by further heating. 
T. A. 8. 


DEesIGN AND OPERATION OF A Low-PrEssuRE ABSORPTION PLant.—W. P. 
Dykema and A. A. Chenoweth. U.S. Bureau of Mines, Technical Paper 


263. 

The plant described was put in in 1916-1917, on the Cushing oilfield 
in Oklahoma, and takes the gas from thirty wells. It deals with 2,000,000 
cub. ft. of gas daily, averaging 3} galls. per thousand. Scrubbers are 
installed on the suctions of four vacuum pumps. At the commencement 
of operation no vacuum was put on the wells, but later on the pressure 
was lowered to 15, and then to 19-20 inches of mercury, with aconsiderably 
increased production. A pressure of 4—6 Ibs. is maintained in the towers. 
The absorption towers are worked in series, though designed to work in 
parallel. The gas is cooled by passing through pipes sprayed with water 
before going to the towers. The towers are occupied by wood strips, 
which effect a fine distribution of the oil. The velocity of flow of the 
gas in unbaffied parts of the towers is 7.5 ft. per minute, at maximum 
rate of flow; in baffled parts 15 ft. per minute. The oil circulation is 
maintained at 100 galls. per minute. The gas, after passing through the 
absorption towers, has a low gasoline content of 0.055 gall. per 1000 
cub. ft., but its heat value is still 1900-2000 B.Th.U. The gasoline has a 
gravity of 96° B., an initial boiling point of 60° F., and an end point of 
226° F., and contains a large proportion of very volatile and absorbed 
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permanent gases. Distillations of gasolines from various points in the 
system are given. After the gas has passed through the towers it is 
compressed and discharged into the service lines. The yield of gasoline 
per 1000 cub. ft. has attained 8.45 galls. The absorbing oil is a gas oj] 
of 35-37 B. gravity. The absorption oil after discharge from the evapor. 
ator of the still, passes through three tubular heat exchangers. Graphs 
showing heat exchange are given, as also drawings illustrating details of 
plant, and tables showing results of working. H. M. 


Sruu.—E. W. Isom & J. E. Bell. Assrs. to Sinclair Refining Co. A.P. 
1,432,067, Oct. 17, 1922. (Appl. May 12, 1921.) 
The still consists of a heating unit, through which oil is pumped and a 
larger receptacle. The support for the pump is flexible to permit of 
movement with expansion and contraction of the pipework. T. A. 8. 


Prerro.tevum, SHALE AND Coat Tar HyprocarBons—Process or REFINING. — 
W. C. Wells & F. E. Wells. A.P. 1,433,052. (Appl. Oct. 27, 1919.) 


The oil is heated in a still, the bottom of which is covered with an inert 
fusible material. Permanent neutral gas is passed through and the 
resulting mixed vapours are passed upwards through fuller’s earth, which 
is maintained at a lower temperature than the oil in the still. The 
vapours are then condensed. The apparatus can be made to work 
continuously, and the inert gas can be used repeatedly. T. A. 8. 


Vapours, Process or Fiurertne.—W. C. Wells & F. E. Wells. A.P. 1,433,050, 
Oct. 24, 1922. (Appl. Feb. 15, 1919.) 


Oil is heated in a still, permanent neutral gas being passed through 
it. The resulting vapourous mixture is passed upwards through a 
filtering material, such as fuller’s earth, which removes colour end 
bituminous material. The filtering material is maintained at a lower 
temperature than the oil, and after passing through it the vapours are 
condensed. T. A. 8. 


Vapours—Recovery rrom Gas Mrixtures.—C. L. Voress & V. C. Canter. 
U.S.P. 1,420,613, June 20, 1922. 
Vapours of gasoline, benzine, alcohol or ether are recovered by the use 
of a solid absorbent, ¢.g., charcoal or silica-gel. The absorbed vapours 
are removed by treating with absorbent with steam. T. A. 5. 


Decotorisine Erricrency or Fuiier’s Earra.—L. W. Parsons & L. R. 
Churchill. Paper before Petroleum Section of Amer. Chem. Soc. J. 
Chem. Met. Eng., 1922, 27, 12, 590. 

A rapid test for the decolorising value of fuller’s earth is based on the 
relationship between this property and the reactivity between fuller’s 
earth and some unsaturated bodies. Pinene is polymerised in contact 
with fuller’s earth with considerable heat development. The temperature 
rise serves as a convenient measure of the decolorising value of various 
clays. T. A. 8. 


DISTILLING AND REFINING. 


Uses or BLEACHING PowWDER FOR SWEETENING GASOLINE.—H. W. Young and 
A. W. Peake. Chem. Met. Eng., 1922, 27, 20, 972-6. 


A blended gasoline consisting partly of natural gas gasoline and 
partly of naphtha topped from crude is treated with a solution of bleaching 


Dest 


Pe 








8 in the 
ers it js 
&asoline 
Bas oj] 
©Vapor. 

Graph 
Stails of 


i. M, 
A.P, 


| inert 
d the 
which 

The 
work 
S. 








ABSTRACTS. 735 














powder. The consumption of bleaching powder is about 2.75 lbs. per 
1000 gal. The efficiency of the solution is increased by aerating a 
portion of it and loss of chlorine is avoided by using the solution several 
times, fresh bleaching powder being added. The gasolene is refined to 
give a negative doctor test. Corrosion in the plant is not serious, some 
parts becoming protected by a coat of calcium sulphate. The use of 
galvanised pipe lines is recommended. Any emulsion formed should be 
treated in a lead-lined tank with hydrochloric or sulphuric acid. T. A. 8. 























































DISTILLATION OF StrronGcty-Frotarnac Susstances.—Klanhardt. Chem. 
Ztg., 1922, 46, 493. 
CO, is delivered from a perforated bulb suspended just above the 


surface of the liquid that is being distilled and is efficient in breaking the 
foam. T. A. &. 


SeTTINGs For STILLS AND SrmiLar Purposes ; IMPROVEMENTS RELATING TO. 

-P. Mather. E.P. 186,849, Oct. 12, 1922. 

The setting particularly relates to long vertical stills that it is desired 
to heat uniformly and in regulable zones. The brickwork setting for 
vertical cylindrical still is of substantially the same form as the still, and 
is divided to form a series of annular flues round the still. A series of 
liquid fuel or gas burners are arranged on one side of the setting, and a 
vertical flue connected with all the annular flues on the other. A layer 
of non-conducting material is placed between the fire-brick lining of the 
annular flues and the ordinary brickwork backing of the setting. The 
casing of the still opposite the burners is protected by fire brick. 

T. A. 8. 


DESULPHURISING PETROLEUM AND Srmitar Orm—W. R. Walkley and 
A. F. Bargate. E.P. 186,738, Oct. 12, 1922. 


The oil to be desulphurised is vaporised in the presence of steam and a 
gaseous dissociating agent, e.g., chlorine or sulphur dioxide, to decompose 
the hydrogen sulphide formed. The reaction is rendered more effective 
by passing the gaseous products through a chamber, packed with porous 
material and surrounded with an electric coil to produce a magnetic 
field. A convenient chamber can be made out of five feet of 6 in. pipe, 
round which is coiled three-and-a-half miles of copper wire of 1-32 in. 
diameter, and carrying a current of 20 ampéres. Tt A. @. 


PETROLEUM AND PerroLteuM DIsTILLATES ; IMPROVEMENTS RELATING TO 
TREATMENT oFr.—A. E. Dunstan and F. B. Thole. E.P. 186,955, May 9, 
1921. 

Substances of highly-adsorptive surface are prepared by the dehy- 
dration of natural or artificial inorganic gels. Many natural hydrated 
silicates and hydroxides come within this category, but only few possess 
the necessary surface energy for effective employment. Varieties of 
fullers’ earth such as floridin and bauxite are particularly useful, and 
suitable artificial gels may be prepared from gelatinous colloidal metallic 
hydroxides such as iron and aluminium hydroxide. When petroleum 
distillates are filtered through the dehydrated gels the sulphur com- 
pounds are removed by adsorption. The amount of material required 
for desulphurisation of benzine may be readily determined; 4 Ib. of 
floridin or 9 lb. of bauxite per gallon having been found sufficient in 
certain cases. T. A. S. 
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PerroteuM Rertninc; Recovery or By-Propucts or.—C. I. Robinson, 
Assr. to Standard Oil Co. U.S.P. 1,431,259, Oct. 10, 1922. (Appi. 
Oct. 3, 1919.) 


The unsaturated portions of light hydrocarbons produced in the heat 

treatment of petroleum are recovered by treating the oils with 90% 

sulphuric acid at about 55-75° F. The resultant sludge is separated and 

diluted, whereby the oily constituents are separated. The aqueous acid 

is distilled, the distillate consisting of an oily layer and aqueous alcohols, 
T. A. 8 


Wax-Sweatine Apparatus.—C. 8. Dickens, T. E. Schley, and J. W. Newton. 
Assrs. to Magnolia Petroleum Co. U.S.P. 1,429,721, Sept. 19, 1922, 
(Appl. Nov. 13, 1920.) 


Wax, on an endless belt, is passed through a series of chambers heated 
to sweating temperature. Each chamber may be heated to any desired 
temperature. T. A. 8. 


Dexuyprator; CENTRAL CIRCULATING—FOR HyprRocaRBON OrLs.—W. 
Meredith. Assr. to Petroleum Rectifying Co. U.S.P. 1,430,245, 
Sept. 26,1922. (Appl. March 14, 1921.) 


A hollow cylindrical electrode is centrally disposed in a cylindrical 
container, which is also an electrode. Means are provided to cause 
emulsion to enter the bottom of the inner electrode and pass outwardly 
over the top into the space between the electrodes. A potential difference 
is maintained between the electrodes. T. A. 8. 


DEHYDRATOR—STRATIFYING—FOR Or Emvutsions.—W. Meredith. Assr. 
to Petroleum Rectifying Co. U.S.P. 1,430,246, Sept. 26, 1922. (Appl. 
April 30, 1921.) 

A charged electrode is supported in and surrounded by the emulsion 
to be treated. Means are also provided for surrounding the electrode 
with a fluid envelope of higher di-electric strength than the emulsion 
to be treated. T. A. 8. 


ExvecrricaL Denyprators ; STARTED ror.—F. W. Harris. Assr. to Petro- 
leum Rectifying Co. U.S.P. 1,430,301, Sept. 26, 1922. (Appl. Nov. 1, 
1920. 

An emulsion is drawn from a bulk supply and passed through an 
electric field at such a rate that a permanent short circuit in the field is 
prevented. The coarse emulsion so formed is then submitted to the 
action of a second electric field, in which the disruption of the current 
paths occurs automatically without mechanical agitation. T. A. 8. 


Denyprator; ADJUSTABLE Fretp.—H. C. Eddy. Assr. to Petroleum 
Rectiryine Co. U.S.P. 1,430,295, Sept. 26, 1922. (Appl. June 25, 
1921.) 

A flat electrode moving in its own plane is suspended in a tank which is 
also an electrode. T. A. 8. 


Denyprator ; Dousie Frecp.—H. C. Eddy. Assr. to Petroleum Rectifying 
Co. U.S.P. 1,430,296, Sept. 26, 1922. (Appl. June 25, 1921.) 
A hollow electrode is suspended centrally in a tank, which is also 
an electrode, and has a member projecting centrally into the inner hollow 
electrode. T. A. 8. 
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DEHYDRATOR—¥FOR Perro_euM Emutsions.—H. C. Eddyand J.T. Wuirrier. 
Assrs. to Petroleum Rectifying Co. U.S.P. 1,430,294, Sept. 26, 1922. 
(Appl. March 2, 1921.) 

Emulsions are treated in a tank fitted with a cylindrical electrode, 
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. b concentric with the tank and means are provided for imparting @ rotary 

ed ana movement to the body of emulsion. Z. a &. 

and 

48 acid B DeuypRaATION—MeErTHop or Auromatic.—F. W. Harris, Assr. to Petroleum 

-— Rectifying Co. U.S.P. 1,430,302, Sept. 26, 1922. (Appl. May 31, 1921.) 
ra The dehydrator consists of a tank fitted with electrodes and a means 

»wton of closing the oil inlet valve to the tank on failure of the current supply. 
1922 T. A. 8. 

HypROcARBON OILs AND Gases ; Process or Recovery AND REFINING OF.— 

eated W. J. Knox, Assr. to E. D. Warren. U.S.P. 1,433,956, Oct. 31, 1922. 
sired (Appl. May 15, 1919.) 

. Liquid hydrocarbons are withdrawn from an oil well and heated. 
—Ww The heated hydrocarbon is then returned to the well at a temperature 
245, sufficient to volatilise the desired product which is removed from the well 

° in vapour form and condensed. 2 ide, & 


lrical ConpEenser.—E. W. Liljegran. U.S.P. 1,434,301, Oct. 31, 1922. (Appl. 
ause March 5, 1920.) 


irdly A horizontal flue is fitted with a series of oblique baffle plates, with 
ence intermediate foraminous screens. Liquid is sprayed on the screens, a 
8. liquid receiving tank being located beneath the baffles and screens. 

= T. A. &. 

r. 
ppl. Ou Torrprxc Prant.—B. Galsworthy. U.S.P. 1,428,159, Sept. 5, 1922. 
(Appl. July 14, 1919.) 

sion Hot flue gases are passed through coils arranged in a still. Oil is 
ode sprayed on to the upper coils and caused to drip on to the lower ones 
ion by means of baffles. The outlet for unvaporised oil is arranged so that 
. the bottom coil is continually immersed. T. A. 8. 
ro- Emvutsions oF Perroteum; Apparatus ror Treatinc.—W. S. Barnickel. 


, U.S.P. 1,428,204, Sept. 5, 1922. (Appl. Aug. 5, 1922.) 


The emulsion and a treating fluid are pumped together through a 
steam-heated conduit to a settling tank. The mixture is agitated during 
T. A 


an 
is its passage through the conduit. . 8. 
he Denyprator.—W. Meredith, Assr. to Petroleum Rectifying Co. U.S.P. 
a 1,428,178, Sept. 5, 1922. (Appl. Oct. 28, 1920.) 
An emulsion is treated in a vessel divided by dielectric diaphragms, 

n through which an electrode passes. The electrode is insulated in its 
5, upper portion by an ordinary insulator, and also by dehydrated oil. 

The emulsion is dehydrated by a high potential discharge between the 
. lower portions of the electrode and the walls of the vessel. T. A. 8. 

LUBRICATING OILS. 

4 


Lusricatinae Ors, Bearina Friction anp Friction EXPERIMENTS.— 
Duffing. Z. angew. Chem., 1922, 35, 605-607. 

A lubricant has to satisfy two conditions: It must withstand the 

pressure exerted by the bearing on the journal, and also the deformation 

8D 
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of its ultimate particles must meet with the minimum resistance. The 
first of these conditions demands a high viscosity, and the second a low 
viscosity. In a lubricant in flowing motion a certain force K is required 


to produce this deformation, and K =o when K = force per unit 


of surface in dynes /em.~, V= velocity in em/sec., dn, the distance 
between the nearest layers, and 4, units of absolute viscosity. In 
cases of laminar flow the following formule accord with the results of 
practice: dp/dz=uAu. dp/dy=uAv. Ndu/dx+dv/dy=O. Inthese formule 
A =6*/dx* + 6*/dy*, is equivalent to Laplace's operator. These formule 
may be made easier to deal with by the introduction of the function of 
flow y, but still present difficulties caused by the edge conditions. It 
has been supposed that the lubricant is between two flat surfaces, under 
constant pressure, and that the surfaces move with a constant velocity. 
The conditions are much more varied in the case of a bearing, in which 
the viscosity ~ can be calculated from the moment of friction by the 
formula Mr=4a4é Rj Ri/Ri—R}j. The case is, however, quite 
different if the journal lies excentric to the bearing. This produces a 
great increase in pressure, which may reach 60-70 atm. A machine 
has been constructed for the study of friction under such conditions. 
In this machine the bearing is suspended in a stirrup, and means are 
provided for bringing any desired pressure to bear on it. The velocity 
may be 3,000 to 16,000 revolutions per minute. A record is produced 
by the deformation of a measuring spring, which traces a curve on a 
moving diagram. The movement of the bearing is produced by an 
electric motor, and the velocity measured by a vortex current tachometer. 
The pressure may be raised to 8,000 kilogr. 
H. M. 


Portryinc Apparatus For Lusricattnc Oms.—E. E. Hans. U.S.P. 


1,420,837. June 27, 1922. 
The apparatus is designed for use with internal-combustion engines. 
The volatile diluents of the lubricating oil are distilled off. 
T. A. 8S. 


Omy Pastres on EmMutsions From MINERAL OR OTHER O1rts.—H. Plauson. 


E.P. 185,779. Sept. 6, 1922. Appl., Apl. 6, 1921. 

Emulsions of oil and water are prepared with the aid of a colloid 
mill (E.P. 155,836 Plauson & Veille). These emulsions are of pasty 
nature and can be used in the same way as Stauffer fat. The water 
content can be increased to 4 to 8 times that of the oil if from 1 to 3 
per cent. of a finely powdered solid e.g., magnesium or barium carbonate 
or oxide. Graphite or tale or other solid lubricants can be incorporated. 
If it is desired to incorporate a large amount of water suitable protective 
colloids or agents as paraffin wax, glycerine or similar materials can be 
used for making boring pastes and soap like lubricants. The advantage 
of the system consists in the fact that all the materials used are neutral. 

T. A. 8. 


HyprocarBon OILs AND OTHER O1rts AND Fats; Process or INCREASING 


THE Consistency.—H. M. Frentrup and P. Kiederich. E.P. 185,782. 
Sept. 12, 1922. Appl., Apl. 12, 1921. 

A salve like mass is made from pale spindle oil by adding to it castor 
oil and fish oil, which have been partially split by means of sulpho- 
aromatic acid. The splitting of the vegetable and animal oil must 
not be carried beyond 50%. A salve melting at 72°C. is made by 
adding 100 kg. of pale spindle oil (sp. gr. -890—-910) to 5-75 kg. of castor 
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oil which has been partially split by Twitchell reagent and to which 
1-75 kg. of fish oil has been added. To the mixture 8 kg. of caustic 
lye (40%) is added and the mass stirred with a spatula. 

T. A. 8. 


Tae Setection or Lusricatinc Matertars. By I. Loorcninsxy. (The 
Journal of the Grosni Petroleum Industry, No. 4, July, 1922, p. 34-39.) 
Professor Lootchinsky states that in the selection of lubricating oils, 
apart from the determination of its viscosity, it is necessary to take into 
consideration the interior friction of the oil itself. Viscosity phenomena 
are largely functions of the frictional surface of ions, molecules, and 
molecular aggregation in any given solution. Therefore, to arrive at 
the proper value of the quality of a lubricant it is necessary to use the 
following formula :— 


NR‘*D 
aie | Se 
8 DL 
F. = Absolute interior friction. 
N. = 3-14. 
D. = Pressure in grams on a square centimetre. 


R. = Radius of the capillary tube in centimetres. 
L. = Length of the capillary tube in centimetres. 
CU The time in seconds in which the flow of the liquid takes place. 


In order to measure the radius of the capillary tube it is necessary 
to have a graduating machine and the exact measure of length ; but in 
an ordinary laboratory this could not be done, therefore the method of 
comparison of the time of the flow of oil and water is accepted. The 
viscometers usually adopted are Engler’s, Redwood’s, Lemansky, Ubel- 
hode, and others. But in all of them no exact relation of the length to 
the diameter of the capillary tube is given. The author claims that the 
viscometer designed by him is based on the formula given above. The 
capillary tube is a straight one, and is constructed in such a manner 
that the relation of its radius to its length is not less than 400. 

The author claims that with his viscometer he can estimate the inner 
friction of any oil at any temperature. The chief indication of lubri- 
cating materials should be the value of its interior friction, but not the 
flash point sp. gravity, or the contents of asphalt bodies. The Petroleum 
trade must try to dispel the idea of the consumers that the lubricants 
have to be of a special colour. After all, at present, petroleum lubricating 
oils have now to compete with very good lubricating oils produced from 
coal tar. As an example, the author shows that on the Russian railways 
lubricating oils are now used without preliminary treatment by acid or 
soda, and the presence of asphalt bodies does not affect their lubricating 
qualities. 

P. D. 
Or AND SHALE, 


Tue Or Sate or Kentucky.—V. C. Alderson. Quarterly of the Colorado 
School of Mines, 1922, 17, No. 4, page 15. 

The shale is mostly composed of the remains of sea animals, having 
been deposited in what is known as the Devonian sea, and by subsequent 
uplift and erosion is now found outcropping around the edges of the 
Cincinatti anticline. 

The shale strata has an average thickness of 50 feet, and the dip 
is so slight that it can be easily worked to three miles back from the , 
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outcrop by open cut and steam shovel methods. At an average of 
130 lbs. per cub. ft. the amount of shale available is calculated to be si! 
90,604,800,000 tons. The oil content varies from 8 to 30 gallons per re 
ton of shale, but it is expected that an overall average of 21 gallons 
can be obtained. The oil is of about 0.95 sp. gr., gives 12 to 20% of Om 51 
gasoline, 20 to 30% of kerosene and 30% of lubricating oils, whilst O 
theoretically 97 lbs. of sulphate of ammonia per ton of shale are present, 
As the shale resembles that of Scotland a modified Scotch retort has 
been found suitable, the modifications consisting of a device for drying mn 
and preheating the shale before entering the retort and a steeper slope 
to the walls, so that a greater rate and larger throughput is possible, 
It is estimated that the Kentucky shales alone are capable of producing Ons 4 


at least four times the amount of recoverable oil at present remaining in v 
the oil fields of the United States. For commercial purposes gasoline, fue] A 
oil and ammonium sulphate are at present the only three products worth 
considering, and any attempts to completely refine the oil will be a b 
commercial failure. A short account is given of oil shales in Russia, t 
where attempts have lately been made to develop the industry. 
F. G. P. R. 
ENGL 
Ly 


A New Process ror THE WINNING AND Upocrapinc or Peat.—J. Steinert. : 
Z. angew. Chemie, 1922, 35, 553-555. 


The high costs of carriage are particularly sensible in the case of fuels 
of low value such as lignite and peat, the calorific value of peat being 
3,500 calories and for raw lignite 2,500 calories, against 7,000 calories 
for coal, for the same unit of weight and transport charges, and the 
comparison is still more unfavourable if bulk is taken into consideration. 
Peat, in addition to some 5% of ash, contains 25-30% of loose water, 
15% of water of composition, 1-2% of nitrogen, 30-35% of fixed carbon 
and 10-15% of hydrocarbons. The upgrading of peat may be carried 
out by coking or by briquetting. For briquetting the water content is Ou 
reduced to 12-15% ; the volume is reduced to one-half, and the calorific 
value is increased 25-30% ; 1 cub. metre of peat briquettes contains 45 
million calories, in place of 21 million calories for raw peat. By coking, 
the whole of the water may be withdrawn together with part of the 
nitrogen. The hydrocarbons are driven off, part as gases, but mostly 
in the tar. The commercial success of peat briquetting systems depends 
upon the economic drying of the peat. Peat dried by exposure to the 
open air does not attain a less water content than 25%, at which point 
an equilibrium is attained in the drying process. The colloidal water 
in peat is in a similar state to water of crystallisation, and the peat also 
shows a tendency to dry on the outer surface, while the inside remains 
wet. Experiments on the drying of peat were made in a drum 10 mm. Hy! 
long and 2} mm. in diameter, by means of direct contact with flue 
gases. An improvement was made by the adoption of a cellular con- 
struction of the walls of the drum, by which means the production of 
fine dust was avoided. The water vapour in the gases was superheated 
by the combustion gases and acted directly upon the peat, and it was 
found possible to evaporate 1 kgr. water with 1060 calories expenditure 
of heat. The peat could be briquetted by a pressure of 250-400 atm. 
All care was taken to recover heat from the issuing gases, etc. Coking 
of peat was also attempted in a shaft retort and 10-13% of tar was 
recovered, having a composition of 15% of paraffin wax, 15% of viscous 
oils, 12% of non-viscous oils and 41% of phenols. The distillation of 
the peat could not be commenced before the end of drying, as otherwise 
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a tar was obtained of the same sp. gr. as water and which easily emul- 
sified. ‘The hot coke is cooled by means of cold gases, and thus its heat 
recovered. A yield of 9-10% of tar was obtained. H. M. 


Om SuHates; Mersop ror Distitiine.—P. Danckwardt. A.P. 1,432,101. 
Oct. 17, 1922. Appl. March 8, 1920. 
Highly heated waste shale and raw shale are continuously fed into 
a still. The heat derived from the waste shale distils off the volatile 
matter from the raw shale. 
> & & 


Ors AND Prren, Process or OpratntnGc FROM SHALES, Coat, Woop, ETC.— 
W. C. Wells and F. E. Wells. A.P. 1,433,051. Oct. 24, 1922. Appl. 
Aug. 30, 1921. 

The shale or other material is continuously fed into an annular retort, 
both surfaces of which are heated. A neutral heated gas is passed into 
the bottom of the retort and carries away the vapours. 

T. A. 8. 


Enctanp’s Om S#Hates; Sieniricance or.-H. E. Akroyd. Petroleum 


Times, 1922, 7, 576. 

Scientific investigation in the shale industry has been hindered by the 
greater profits obtainable in the oil industry. Scottish shale has been 
almost entirely treated for NH, and paraffin which should be by-products. 
The internally heated retort is replacing the externally heated retort, 
superheated steam at not more than 400° C. being used for the distilla- 
tion. A higher yield of NH, is obtained. The highly unsaturated 
product is easily converted into 90% saturated products and its high 
aromatic content enhances its value as a motor fuel. 

T. A. 8. 


Om SHates or Estuonra.—E. H. Cunningham-Craig. Petroleum Times, 
1922, 7, 673, 697. 

The yield of oil per ton from this shale is very high, being theoretically 
over 90 gals. per ton. The mineral matter has the composition of 
fullers earth and limestone. Distillation is very rapid and complete 
below 450° C., but does not begin at low temperatures. The distillation 
in vertical retorts is not believed to be practicable. The deposits are 
estimated to consist of 1,000 million tons, which would yield from 70 
to 80 gallons per ton of oil of sp. gr. —"92 to *93, capable of being easily 


refined, containing little sulphur and wax being almost entirely absent. 
T. A. 8. 


HyprocarBons FROM SHALE O1L; Process AND APPARATUS FOR RECOVERY 
or.—C. W. Thompson. U.S.P. 1,428,458. Sept. 5, 1922. Appl. 
Sept. 15, 1919. 

The shale is heated by external means to remove gasolene and light 
oils, which are taken off separately. It is then further heated to 
vaporise the heavy hydrocarbons, the vapours being used to preheat 
cold shale prior to the first heat treatment. 

T. 4. &. 
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